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TYPE OF IMPACT AREA

Attainment Area Yes

NSPS Yes

40 CFR Part 60 Subparts Da Fossil-Fuel-Fired Steam Generators for Which Construction is

Commenced After September 18 1978 and Subpart Coal Preparation Plants at this time

However there is proposed new NSPS for this source category

NESHAP No At this time However there is proposed new NESHAP for this source category

MACT Yes case-by-case MACT
Hazardous Air Pollutants HAPs .Yes from combustion

Hazardous Air Pollutants Major Source Yes

New Major Source No

Major Modification Yes

PSD Permit
Yes

PSD Increment modeling
Yes

Operating Permit Program

Area Source No

Major
Yes

Send to EPA Yes

Comment period
30-day

FOR MODIFIED SOURCES1

The Notice of Intent is for oification to an existing source The following standards are applicable to

this review

NSPS applies to modification9 Yes

PSD review of entire source required
Yes

NESHAPS applies to modification7 No At this time However there is

proposed new NESHAP for this source category

HAPs involved in modification9 Yes

TITLE required for entire source7 Yes

HAPs MAJOR for modification9 Yes

NONATT MAJOR for entire scurce7
No
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Abstract

Intermountain Power Service Corporation IPSC currently operates the Intermountain Power Plant IPP

site located near the town of Delta in Millard County Utah The existing plant has twoirum-type

pulverized coal PC-fired boilers that provide steam to two poweFgenerating units designated as Unit

and Unit each with nominal gross capacity of 950 MW The Intermountain Power Agency IPA
submitted Notice of Intent to expand the IPP facility by adding one additional base loaqbulverized coal

fired electricity generating Unit designed at nomina50-gross MW nominal 900-net MW with dry

bottom tangentially
fired or wailfired boiler and associated equipment Unit will be equipped with wet

flue gas recirculation WFGD lective catalytic reduction SCR and baghouse for control of the various

emissions

This project is major modification for the Prevention of Sigrnfieant Deterioration PSD regulations On

site meteorological monitoring air dispersion modeling air qua1 impacts analysis including HAPs

emissions including visibility and PSD class and II impacts analysisnon-attainment boundary impact

analysis and complete topdown Best Available Contrbl Tdchnolg BACT review were completed

and submitted by the IPSC as part of their Notice of Intent NOT Also an application for case-by-case

maximum achievable control technology MACT determmatiop for hazardous pollutants HAPs was

provided as part of the NOl In addition Unit Boiler will besubject to MACT regulations under

National Emission Standards for Hazardous Air PollutantitNESHAP and in the alternative Standards of

Performance for New and Existing Stationary Surces Eltric Utility Steam Generating Units which

were proposed January 15 2004 published Fidaylanuiry 30 2004 in the Federal Register Vol 69 No

20 and it is expected to be promujated by the m1tlof January of 2005 Addition of Unit is also

subject to New Source Performar6Standarf$under 40 Code of Federal Regulations CFR 60 Subparts

Da and Title IV and Title of tIb 1990 Clean Air Act apply to this modification and the Title

application shall be amended prioito
th

peration
of the Unit Unit boiler will be classified Groupi

Phase II under Acid Rain Program As result of the performed air quality impacts analysis two auxiliary

boilers stacks heights will be ised to no less than 72 feet as measured from ground level at the base of

the stack The increment analyis mhcated that the amount of PM0 24-hour increment consumed by the

proposed project would be IØfhan 50% of the standard therefore approval under R307-401-63

from the Utah Air Quality Board would be required

The IPP is located inMillard County an attainment area for all criteria pollutants The IPP will meet all

primary and secondary National Ambient Air Quality Standards NAAQS The IPP will also meet Class

increments in the National Parks in southern Utah and Class II PSD increments in the icinity of the

plant

Projected emissions from Unit in tons per year are estimated as follows PM 989.86 NO 2775 SO2

3964 CO 5945 VOC .106 HAPs XX.XX

Newspaper Notice

The Title permit will be modified afterthis AO has been issued It has been determined that the

conditions of the Utah Administrative Code R307401-6 and the Federal rules have been met The

Executive Secretary intends to issue an Approval Order after 3iay public comment period is held
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This comment period is beir held to receive and evaluate public input on the project proposed by

Intermountain Power Service Corporation

DESCRIPTION OF PROPOSAL

This is review contains concise information of the proposed project andncludes description

only of those systeim which contain or affect this facilitys air emissions Systems that do not

contain or impact air emissions are not included in the review.Detailed information can be found

in the May 14 2003 IPSC NOT and

Project Description

Intermountain Power Service Corporation IPSC currently operates the Intermountain Power

Plant IPP site located near the town of Delta in Millard County Utah The existing plant has two

drum-type pulverized coal PCfired boilers that provide steam to two power-generating units

designated as Unit and Unit each with nominal gross capacity of 950 MW The Intermountain

Power Agency IPA submitted Notice of Intent to expand the IPP facility by adding one

additional nominal 950-gross MW nominal 900-net MW unit designated as Unit with

associated equipment

Unit and are permitted under AO DAQE-049-02

The IPP facility is located in Millard County near the town of Delta in the Sevier Desert of west

central Utah The IPP facility is situated in broad valley an area of relatively low population

density and that is favorable to plume dispersion The nearest Class area is located

approximately 149 kilometers km southeast Reef National Park NP

Proposed Unit Description

The new Unit will consist of the same sulsystems as Units and In addition Unit will

have selective catalytic reduction SCR as part of the emissions control equipment

Simplified Diagram of Unit
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The Unit boiler flue gase will pass through the following add-on emissions controls before going

to the ambient air

Wet limestone flue gas desulfurization system WFGD
Ultra Low NdTtrners LNBs overfire air OFA and Selective Catalytic Reduction

SCR and

Reverse air baghouse

than the clean flue gases
will go through through single 7l2foot stack to the atmosphere

A.2 Proposed Unit Process Description

The proposed Unit boiler will be an indooFtype sub critical PCfired boiler designed for base

load operation The unit will have maximum gross
heat input at 105% boiler design capacity

of approximately 9050 MMBtu/hr and plant electrical output of approximately 954ross MW
The proposed primary fuel for Unit will be western bituminous coal However the unitvill be

designed to burn blends of western bituminous and subbituminous coal No fuel oil will be

used as the startup fuel and for flame stabilization No fuel oil will be used for light off startup

and flame stabilization No fuel oil is gored in the existing aboveground tanks which are

located on the plant site and currently serve Units and No additional oil storage is planned for

Unit The total amount of oil burned per year will be approximately 50000 barrels per year for

all three units No increase in fuel oil consumption is requested for the addition of the Unit

Project Modification to DAQEO49-02 to Add Unit
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The design fuel characteristics for the proposed coal are shown in the table below

Worst-Case Design Coal Characteristics

Parameter Units Worst-Case Design Coala

Gross Higher Heating Value Btu/lb 11193

wt percent 8.5

Volatile Matter wt percent 38.0

Fixed Carbon wt percent 44.0

Average Maximum Sulfur Content wt percent
0.75

Average Maximun Ash Content wt percent 12.0

Average Maximum Uncontrolled SO2 lb/MIvlBtu .34

Emission Rate

Maximum Uncontrolled Emission lb/MMBtu .34 per AP-42 .27c

Rate __________ ______________________________

Carbon
__________ percent

64.5
______

____ _pçt 8.9

Hydrog percent
4.66

rOgefl ____ _____ __perccnl 1.26
_____

_________ percent 0.03

aThe term worst-case design coar is used to describe coal that exhibits characteristics i.e

heating value sulfur content ash content moisture etc that envelop the characteristics described

above Worst-case design coal will generate
the highest pollutant

emission rates and is used

therefore to ensure that emission control systems are designed to ensure compliance with

permitted emission limits recognizing the potential variability in the fuel

bAverage maximum is defined as the maximum coal characteristic value based on an average of

sample results collected over calendar year

cBed on EPAs Emission Factors Compilation AP-42 Table 1.1.3 9/98

Coal Proximate Analysis

Coal Ultimate Analysis

It is anticipated that the Unit boiler wil be dry-bottom tangentially fired or wallfired front

and rear boiler with LNBs and OFAports Specifications for the proposed boiler are included in

the table below

Boiler Design Parameters

Project Modification to DAQSO49-02 to Add Unit
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Plant Parametei Units Design Parameters

Nominal Gross Plant Output Gross-kilowatt kW 950000

Steam Temperature 1050

Main Steam Pressure psig 2520

Gross Plant Heat Rate- HHV Btu/gross-kilowatt hour 9072

kWh
Net Plant Heat Rate HRV Btu/net-kWh 9790

105% Design Load Heat Input to MMBtu/hr 9050

Boiler- .HHVor LHV
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Coal Feed Rate tph 404

Maximum Fuel Oil Feed RatI gph 10000

The numbers in this table are preliminary design estimates

15 percent of full load heat input

A.3 Unit Boiler Proposed Pollution Control Efluipment

Wet Flue Gas Desulfurization WFGD

This section describes the air pollution control equipment that is proposed IPP Unit boiler for

applicable pollutants

Flue gas from Unit will pass through series of postcombustion emissions control devices

proposed under BACT part
of this review

All Unit boiler exhaust gases will pass through the limestone WFGD system

The Unit FGD system is being designed with two absorber modules rather than one and the

size of each absorber vessel is being increased from 50% gas flow nominal 67% gas flow under

normal operating conditions In addition the vessels are being designed to be capable of treating

100% of the flue
gas

flow under extraordinary conditions Under normal operating conditions

each vessel will tieat 50% ol lie flue gas Gas flow velocity through the vessels under normal

operating conditions will be approximately Ups In the event that one of the reaction vessels

is taken out of service the other vessel will he capable of receiving 100% of the flue gas flow

Under these conditions gas flow velocity through the vessel will increase to approximately 15 fps

The scrubbers will he designed to control SO2 emissions from the worstcase coal parameters

presented in this review

The WFGD system will he designed to consistently achieve controlled SO2 emission rate of 0.10

lb/MMBtu Based upon the coal characteristics the WFGD system will be designed to reduce

emissions by 92.5 percent p2.13 based on AP-42 value of uncontrolled SO emissions 1.27

lb/MMBtu

FGD Operating Parameters
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Parameter Units Estimated Design Value Notes

General Description Wet Limestone FGD

Number of Scrubber Two -67 percent

Modules Modules

Flue Gas Flow Rate acfm 3617117 At 105-percent

design load

Flue Gas Temperature inlet 275 300

Pressure Drop Through inH2O typical

Scrubber

Inlet SO Concentration lb/MMBtu 1.34 Worst Design

coal

Outlet SO2 Concentration lb/MMBtu 0.10 Maximum SO2

emission rate
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The wet limestone FGD system will also be used to control emissions of sulfuric acid and acid

gases other sulfur compounds soluble Hg From WP Unit Based on source test information

obtained from IPP Unit it is anticipated that the overall H2S04 removal efficiency across the

baghouse and the wet limestone FGD system will he approximately 90 percent

Unit Boiler NO Control Technologies

IPP Unit boiler will he equipped with Ulira LNBs and OFA system as combustion control for

NO and with SCR unit For post combustion control of NO emissions

Ultra Low NO burners limit NO formation by controlling both the stoichiometric and

temperature profiles
of the combustion flame in each burner flame envelope

In the OFA process the injection
of air into the firing chamber is staged into two zones The

staging of the combustion ar reduces NO formation by two mechanisms The staged combustion

results in cooler flame and the staged combustion results in less oxygen reacting with fuel

molecules However the degree of staging is limited by operational problems Excessive stag

can result in incomplete combustion conditions and increased CO and VOC emissions The

combination of these two combustion control techniques produces lower NQemissions during the

combustion process

The proposed SCR is designed for high dust loadirg applications and will be located externally

from the boiler The SCR system uses catalyst and reactant gas Nkfi to dissociate

NO into nitrogen gas and water vapor The system will be designed to use anhydrous ammonia as

the reducing agent

The anticipated SCR operating parameters are summarized in the table below

SCR Operating Parameters

Project Modification to DAQBO49-02 to Add Unit
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SO2 Removal Efficiency percent
92.5 92.13 based on Based on worst

AP42 case design

HC1 Removal Efficiency percent 92.5

HF Removal Efficiency percent
92.5

Calcium to Sulfur Molar 1.03

Ratio

Limestone Feed Rate lb/hr 20066 At 105-percent

design load

Sorbent Analysis CaCO3 90 percent Typical

MgCO3 percent limestone

CaO percent sorbent analysis

Ash 6.5 percent

Mthsture percent

Scrubber Sludge Generation lb/hr 242 At 105-percent

Rate
design load
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Parameter Unit Estimated Design Value

Catalytic Reaction Temperature 675 725

Inlet Gas Temperature
700 715

Design Inlet Gas Flow Rate acfm 3800000

Reducing Agent Anhydrous Ammonia

Maximum Ammonia Feed Rate lb/hr 993

ppmvd@3 250

NO Inlet Concentration percent 02 0.35 lb/MMBtu

ppmvd@3 50

NO Outlet Concentration percent 02 0.07 lb/MMBtu

NO Control Efficiency percent 80

ppmvd@3
Ammonia Slip percent 02

Catalyst Life years

Baghouse

negative pressure
fabric filter dust collector system or haghouse will be provided for Unit

boiler to remove PM and PM from the titie gas stream The fabric filter system will consist of

number of parallel banks of individual filter compartments located downstream of the air

preheaters and upstream of the FGD system

PM captured on the filter bags will form filter cake The filter cake increases both the filtration

efficiency of the cloth and its resistance pressure drop to gas flow

It is anticipated that the Unit thhric filter system will be designed as reverse-air system

Fabric filter system design involves inlet loading rates fly ash characteristics the selection of the

cleaning mechanism and selection of suitable bag fabric and finish Specific design parameters

were not established since the actual fabric filter manufacturer is determined however the fabric

filter system will be designed to achiee maximum filterable PM0 emission rate of 0.015

lb/MMBtu Controlling filterable PM0 emissions to rate of 0.015 lb/MMBtu represents

control efficiency of99.83 percent based on AP-42 table 1.1 .6
Anticipated fabric filter system parametrs are summarized inthe table below

Anticipated Fabric Filter Design Parameters

Parameter Units Estimated Design Value

Flue Gas Flow Rate to Fabric Filter acfm 3617117

Inlet Gas Temperature
275 300

Inlet Particulate Loading lb/hr 77616 8.58 lb/MMBtu

Outlet Filterable PM0 Loading lb/MMBtu 0.015

Outlet Filterable PM0 Loading lb/hr 136

Collection Efficiency
99.83

Project Modification to DAQBO49-02 to Add Unit
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Bag Material
Undetermined

Bag Diameter Length Number of Bags
Undetermined

Number of Modules and Compartments per
Undetermined

Air to Cloth Ratio Acfm/ft2 21

Pressure Drop Across Bags inH2O typical

Cleaning Mechanism and cycle
Reverse Air

A.4 Unit Fuel Handling

Coal will be primarily delivered to the plant by rail and alternately in trucks The covill be

delivered to the coal shed and transferred to the plant by means of covered conveyors Because of

the addition of Unit some changes will be made to the xsting coal handling system and these

changes are described below
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In order to accommodate the increased burn rate due to the new boiler for Unit the existing coal

reclaiming and silo fill systems will require modification

Existing Coal Handling System

Existing Coal Handling Conveyor System

Conveyor Capacity tons per

Designation Belt Width hour tph

Conveyors lA/lB 72 4000

Conveyors 2A/2B 72 4000

Conveyor 72 4000

Conveyor 54 2000

Conveyors 5A/5B 72 4000

Conveyor with 96 6000

traveling stacker

Conveyor 72 2000

Project Modification to DAQ1049-02 to Add Unit
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Schematic flow diagram of the existing and modified coal handling system for Units and

and the emission points associated with the coal handling system
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72 2000

Conveyors 9A/9B 42 1000

Conveyors 42 1000

15A/15B

Conveyors 42 1000

8A11 8B

Conveyor 30 42 1000

Conveyors 20 1/202 42 1000

En Masse Chain 63 0mm 600

Conveyors

Coal is received from unit trains with bottom dump cars at the coal car unloading building and

from rear or bottom dump trucks at the coal truck unloading hopper onto Conveyors 1A and lB

The coal is transferred onto Conveyors 2A and/or 2B by means of splitter gate

The coal truck unloading system is designed with two hopper sections The hoppers receive the

coal from bottom dump and rear dump trucks Each hopper is equipped with 500 tph
variable

rate-vibrating feeder Coal from the coal truck unloading hopper is conveyed to Transfer Building

via Conveyor 30 By means of diverter gates coal is discharged onto Conveyor 5A or 5B

Coal from the coal car unloading building is transferred to Conveyors 2A and 2B which convey

the coal to Transfer Building Conveyor 2A diverts coal to either Conveyor or Conveyor 5A

by means of diverter gate Similarly Conveyor 2B diverts coal to either Conveyor or

Conveyor SB Conveyors 5A and SB convey the coal to Transfer Building

Conveyor conveys coal to the coal reserve stock outpile Coal in the reserve stock outpile is

transferred by mobile equipment to either the reserve coal storage pile or reclaim hopper when

needed The reclaim hopper is designed with two hopper sections Each section is equipped with

1000 tph variable rate-vibrating feeder The coal from the hopper is discharged onto Conveyor

via feeders and is transported to Transfer Building where it is transferred to either Conveyor

5A or SB by means of diverter gate

In normal operation due to an uneven split 2000 and 1000 tph from Conveyor 5A to Conveyors

and 9A and from Conveyor SB to Conveyors and 9B in Transfer Building all of the coal

unloaded at the coal car unloading building is diverted to an active storage pile via Conveyor

The rotary plow feeders located under an active storage pile reclaims the coal from the storage

pile and discharges it onto Conveyor Coal is transferred from @nveyor to Conveyor in

Transfer Structure and conveyed to Transfer Building Conveyors 9A and/or 9B receive coal

from Conveyor by means of splitter gate
and deposit into the surge hopper in Crusher Building

via Conveyors iSA and/or ISB In emergency the coal unloaded at the car unloading

building can be conveyed at reduced rate 1000 or 2000 tph to Units and silos directly

Coal is removed at controlled rate from the crusher surge hopper and discharged onto Conveyors

8A and/or 8B via crusher bypass chutes The station currently receives sized coal so the

crushers are being bypassed Conveyors 8A and 8B convey coal to the plant surge hopper

located in Plant Transfer Area From the surge hopper coal is transferred to thJnit and in

plant silos via conveyor systems
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There is some redundancy in the conveyor system dual conveyor system is provided from the

coal car unloading building to the Unit and inplant silos Also reserve stock out/reclaim

system is povided in case an active storage/reclaim system is out of service Capacity of the

single conveyors of the dual reclaim/silo fill conveyor system is adequate to supply coal to Units

and

Proposed Modifications and Additions to Existing Active Reclin and Silo Fill

Systems

These modifications and additions to existing active reclaim and silo fill systems are necessary to

accommodate the addition of proposed Unit and the table below lists the proposed modifications

to the belt conveyor system

Modification to the Existmg Coal Handling CnnvvnrSvsteni

In the table below are listed proposed new coal handling conveyors for the addition of Unit

Proposed New Coal Handling Conveyors

Project Modification to DAQRO49-02 to Add Unit
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Belt

____

Conveyor Capacity TPHDesin_ Exist __Remarks
Convevor7 72

______
2000 3.000 New drive coonen__

Convevor8 72 ---- 2.000 3.000Newdrive components ____
Conveyors 9Ai9B 42 48 1000 500 New belting idlers pulleys

drive components chute work

scrapers and belt scales

Existing bents trusses and

conveyor support stringers

Conveyors 42 4S 1000 1500 New belting idlers pulleys

5A/1 5B drive components chub work

scrapers and magnetic separators

Existing bents trusses and

conveyor support stringers

Belt Capacity Belt chain

Conveyor Designation Width TPH Speed FPM Remarks

Conveyors 16A/16B 36 600 450

Conveyors 17A/17B 36 600 450

En Mass Chain 24 600 135 Totally enclosed conveyors

Conveyors 301A/B

302 AIB 303 304

305 and 306

IPI 0_002969



The capacity of the existingcoal train unloading and stock out system is adequate to supply coal to

Units and

In normal operation all the coal received at the coal car unloading building will be transferred to

an active storage pile via Conveyors lA/B 2A/B 5A/B and Capacity of the existing reserve

coal storage pile will be increased byapproximately 624000 tons to support Unit This is based

on 65-day coal supply to operate Unit at bum rate of 400 tph

In an emergency when an active reclaim system is at of service and coal is being unloaded at the

coal car unloading building coal flow from Conveyor 5A will be split in half by means of

splitter gate located in the discharge chute Conveyor 9A will receive maximum of 1500 tph

and will supply coalto the Units and in-plant silos The balance of the coal from Conveyor

5A will be discharged onto Conveyor Similarly coajf1owom Conveyor 5B can be split

The capacity of existing Conveyors 9Am and 5A7Byill be increased to support Unit

See Table for the modification of existing Coneyors AJB and 5A

During reclaiming operation the rotary plow feeders will reclaim the coal from the active storage

pile at controlled rate maximum 3000 tph and discharge onto Conveyor Conveyor will

receive coal from Conveyor and transfer to eitr Conveyors 9A 9B or both via splitter gate

in Transfer Building Conveyors 154 and 5BWill receive coal from either Conveyor 9A or 9B

via diverter gate in TransferBuildin arId depbsit it into the surge hopper located in Crusher

Building

Modifications will be madeothe suge hopper in Crusher Building to increase the storage

capacity and to provide twe addttronal outlets for the installation of two new vibrating feeders that

will feed coal to new 9onveyorst6 and 6B Conveyors 6A and 6B will discharge coal onto

new Conveyors 7A 7B repectively in Transfer Building and transport to Plant Transfer

Area new as-fircoasampling system will be provided at Transfer Building

At Plant Transfer Ar Inveyors 7A and 7B will discharge coal into the Plant Surge

Hopper Coal will then be transferred from the plant surge hopper to two 60tph en masse chain

conveyors EMCCs-301A and 302A The silo fill system will consist of two EMCCs3O1B and

302B across the back of the unit two EMCCs3O3 and 304 serving east silos and two EMCCS

305 and 306 serving west silos Silo filling can be accomplished by several methods The first

method is to fill each silo one at time by directing the flow of coal using the chain conveyor

discharge gates high-level probe will determine when the silo is filled Coal will then be

directed to the next silo or any silo that needs to be filled by openig the discharge gate This

process will continue until all silos are filled The second method of silo filling is to leave all the

chain conveyor discharge gates feeding the silo row open Coal will then fill the first silo in the

row and then flow to the next silo in the row until they are completely filled The third method

would be combination of the two preceding methods

Refer to the above for the new conveyors belt size and capacity No modifications will be

required for the existing silo fil system for Units and Redundancy in the system is supplied

via dual conveyor system from the existing crusher in Building to Unit plant silos single

conveyor system will be used to supply coal to Unit boiler
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The coal storage and handing system will have particulate controls to reduce fugitive dust

emissions Water sprays
will be used on the rail unloading stock outpile and the active coal

storage pile The inactive coal storage pile will be controlled by the applicatiolDf
chemical

binder Enclosures with fabric filters will be used for the transfer points silos and crusher houses

on the coal handling system

Schematic flow diagram of the existing and modified limestone handling system for Units

and and the emission points associated with the limestone handling system

The capacity of existing limestone truckunloading and reclaiming system is adequate to supply

limestone to Units and Capacity of the existing 40000 square feet limestone reserve

storage pile will be increased by approximately 8000 tto support Unit

The total limestone usage for all three units will be approximately 200000 tpy dependent on the

specific coal and plant capacity factor The maximum annuà limestone usage for Unit is

approximately 88000 tons At maximum load 105% of the design load the Unit WFGD

system will require 20072 pounds of limestoneper hour
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The table below shows the modifications and additions required to the existingimestone day bin

fill and preparation systems as result of the Unit addition

Limestone Handling Modifications and Additions

The limestone storage
and handling system will have particulate controls to reduce fugitive dust

emissions Enclosures with fabric fi1te will be used for the limestone transfer points and storage

silos

A.6 Ash and Combustion By-Product Collection Transport and

Project Modification to DAQBO49-02 to Add Unit
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Limestone 20072 lbs/hr 10 tph

Consumption

Limestone Preparation New limestone slurry tank and associated pump valves piping and

System controls

Add new structure to the existing building to enclose the new slurry

tank and pumps

Iisposal

Ssteni nit
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Schematic flow diagram of the fly ash handling system for Unit and the eminpoints

associated with the fly ash handling system

The pneumatic pressure type fly ash handling system for Unit will convey the fly ash collected in

the fabric filter and air heater hoppers to new Fly Ash Storage Silo 1C or existing Storage Silos

or lB

The fly ash handling system serving the fabric filter and air heater hoppers will be divided into two

equally sized and independently operated pressure subsystems with combined conveying

capacity of 150 tph 75 tph per subsystem One subsystai will serve three rows of fabric filter

hoppers with eight outlets
per row The second subsystem will serve the other three rows of fabric

filter hoppers with eight outlets per row and one row of air heater hoppers with four outlets

Cross-ties at the fabric filter will be provided in the transporlpiping so that all fly ash hoppers can

be emptied using one of the subsystems In addition the trnsport piping at the silos will be cross-

tied with the fly ash systems from Units and to permit fly ash from any unit to be conveyed to

any silo

The fly ash handling system will consist of air lock pe pressure feeders ash transport piping

branch isolation valves crossover valves mdcham9i
blowers for conveying air

mechanical

blowers for fluidizing ar fly ash storage silo vithØiit filter and truck/rail car dry ash loading

spout with vent filter

The net storage capacity ºftIi
aslj1o will 1e 50000 cubic feet ft3 This will provide

approximately 36 hours of sage far the fly ash The silo vent filter will be equipped with bag

type vent filter system and detied to remove fly ash carryover
from the air stream exiting the fly

ash silo The mmimurnfficien1the vent filter will be 99 percent The vent filter will be

sized to accommodatevthe airflow resulting from the simultaneous discharge of four 70 tph

conveying systems intge si1

The fly ash storage silo will be equipped with complete fluidizing air system including the

porous fluidizing media mechanical blowers electiü air heaters and inlet filter silencers

Fly ash destined for sale to outside markets will be loaded into totally enclosed trucks or railcars by

dry unloading system which features sealed loading spout with vent system equipped with

bag filters Fly ash destined for disposal will be mixed with scrubber waste in scrubber

sludge/fly
ash mixer as it is unloaded from the silo and conveyed via belt conveyors to the disposal

area This will eliminate dusting during unloading

The fly ash system wil be provided with an automatic control system to empty the fabric filter and

air heater hoppers and transport the ash to fly ash silos The control system will provide an

automatic sequential operation of the branch isolation valves with provisionsct bypass any one

hopper or group of hoppers

Upon actuation of the system controls each active pressure
feeder located under the fabric filter

and air heater hoppers will be vented to the associated fly ash hopper and the upper feed gate will

be opened Fly ash will flow into the pressure feeder assisted by the fluidizing air After

predetermined time the upper feed gate
will be closed and the feeder pressurized slightly above
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the conveying header air pressure The lower feed gate will then open aliwing the fly ash to

discharge into the conveying air stream When the feeder is empty the bottom gate will close and

the cycle will be repeated until the hopper is empty The fly ash will be conveyed through the

transport pipe to storage silo

The fly ash storage
and handling system will have particulate controls to reduce fugitive dust

emissions Enclosures with fabric filters will be used for the fly ash transfer points and storage

silos

Bottom Ash Handling System Unit

The bottom ash handling system for Unit will include removal and disposal of bottom ash to the

existing ash disposal ponds Bottom ash is generated from tie following

Bottom ash from the steam generator

Boiler hopper ash

Pulverizer rejects

The system will be similar the existing bottom sh sytem for Units and Water supply and

transport components will be sized to have 25 perient more capacity than the existing system The

new ash water tank for Unit will have capacity of 250000 gallons and will be cross-tied to

Units and2

The 6-day bottom ash storaârea eentially concrete floor with cinder block or concrete

walls on three sides W9er iimrateby the stored material will drain by gravity to the surge tank

via sump pump locate1 at the stoiàe area From the open storage the combination ash material

will be loaded into truks and hauled to disposal

A.74i1DS1udge Handling System Unit

Scrubber sludge from the Unit FGD system is sent to vacuum filters in the Sludge Conditioning

Building for dewatering The dry byproduct filter cake is mixed with fly ash in pug mill mixers to

create conditioned FGD waste suitable for land disposal The conditioned FGD sludge is

transferred from the Sludge Conditioning Building to the landfill dispsal area by series of

horizontal belt conveyors

The paved ash haul and unpaved conditioned sludge haul roads will use water sprays
with dust

suppression chemicals for dust control

II EMISSION SUMMARY

Potential to Emit for Unit

Since Units and wre previously permitted under separate PSD permitting action and no

creditable emissions increases or decreases are being relied on in this current permit application

the emissions increases for the Unit project are based only on the potential to entiPTE of the
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new Unit

All PSD thresholds are based upon potentialto-emit PTE For PSD applicability purposes

only this is the maximum capacity of stationary source to emit pollutant under its physical and

operational design after the apication of air pollution control equipment and after considering all

federally enforceable limitations restricting the potentiato-emit of the source

Rationale for Determining Unit PTE

The worst-case operating scenarioPTE values for Unit were cbtained using assumptions on what

newly constructed Unit could achieve through the application of control technology required

pursuant to applicable NSPS and BACT for each pollutant under consideration This includes the

following assumptions

Fuel and Unit Size

nominal unit size of 950-gross MW
unit annual capacity factor of 100 percent

An average maximum design coal su1fiir oontnt of 75 percent

design coal heating value of 11193 Btu/lb

SO2

The use of forcedidatirniet limestone SO2 scrubber system

The SO2 control

sysem111l
bYdesigned to meet 10 lb/MMBtu

NO

The use of Ldberfire air and SCR control

The NO control system will be designed to meet 0.07 Ib/MMBtu

Total PM and PMi0

The use of fabric lilter baghouse

The boiler baghouse control system will be designed to meet 0.015 lbIMMBtu

The use of covered conveyors dust suppression and fabric filters

CO

The use of good combustion controls to limit CO emissions

VOC

The use of good combustkn controls to limit VOC emissions

Lead
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The use of fabric filter baghouse

H2S04 HF TRS and RSC

The use of forced oxidation wet limestone SQ scrubber system

Summary of Unit PTE

The Unit emissions estimates include the Unit boiler tb cooling towers and different

materials handling operations Unit has material handling operations for coal fly ash limestone

preparation WFGD sludge and ash disposal and water treatment

The major air emission sources and regulated air pollutants for Unit are shown in the following

the Table

Table Unit AirEmission Sources and Regulated Air Pollutants

Source Number Emission Point Regulated_Air Pollutants

Unit Main Boiler Unit Stack SO2 NON PM PM10 CO
VOC Lead H2S04 HF TRS

HAPs

3A and 3B Unit Cooling Towers PM PM10

F-17 Unit Coal Pile Fugitives PM PM10

EP-12 EP-27 Units and coal Handling System PM PM10

EP-28 EP-32 Unit portion only

EP-33 EP-34

EP-35 EP-36

EP-97 EP-98

EP-99 EP-100

F-lOlA EP
101

EP-102 EP-103

EP-104 EP-105

and EP-106a

EP-106b EP- Unit Coal Handling System PM PM10

127

EP-128 and EP
129

EP-171 and EP- Unit Fly Ash Handling PM PM10

172

F-130 F-153 Units and Limestone Handling PM PM10

EP-155 EP-156 Unit portion only

EP-157

EP-158 EP-190

EP-191 andEP
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A.1 Unit Boiler Criteria Emissions

summary of the post-project potential PPP to emit for Unit is shown in the table below

These emission rates are the maximum expected emission rates based on continuous operation of

the new unit These maximum hourly emission rates were the basis for Unit modeling and

analysis of AQRVs

Table Unit Boiler stack worscase annual operating scenario PTE Criteria Emissions

controlled

PSD

Significant

Hourly Daily Annual Emission

Emis j05a Emission Emission Levels

Pollutant lbs/br lbs/day tpy tpy

SO2 905.0 21720.0 3964 40

NO 633.5 15204.0 2775 40

Total PM filterable 181.0 4344.0 793 25

PM10 filterable 135.7 3256.8 595 15

PM10 filterable

condensableC 220.9 5301.6 968 15

CO 1357.5 32580 5945.85 100

VOCs 24.3 583.2 106 40

Lead 0.17 4.1 0.7 0.6

Mercury 0.02 0.52 0.09 0.1

H2SO4d 39.7 952.8 174

Fluorides as HF 4.7 112.8 20

TRS 6.7 160.8 29 10

RSCs 6.7 160.8 29 10

A.2 Unit Boiler non-Criteria Emissions
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The estimated worst-case operating scenariohourly and annual controlled emission rates of trace

metal HAPs organic HAPs and acid gas HAPs are shown in Tabes3 and Srespectively Best

Available Control Technology BACT part of this review provides additional information on

emissions estimates and control levels for the Section 112 I-LAPs

Table Unit Boiler Tiace Metal HAPs

Controlled Controlled

Emissions Emissions

Pollutant lb/hr tpy
Antimony 0.01 0.02

Arsenic 0.04 0.18

Beryllium 0.00 0.00

Cadmium 0.01 0.03

Chromium 0.06 0.28

Cobalt 0.01 0.03

Lead 0.03 0.11

Manganese 0.03

Mercury________ 0.02 0.09

Nickel 0.03 0.13

Selenium 0.23 .02

Table Unit Boiler Organic lAPs

Controlled Controlled

Emissions Emissions

Pollutant lb/hr tpv

Acenaphthene 0.00 0.00

Acenaphthylene 0.00 0.00

Acetaldehyde 0.23 1.01

Acetophenone 0.01 0.03

Acrolein 0.12 0.51

Anthracene 0.00 0.00

Benzene 0.03 0.15

Benzoaanthracene 0.00 0.00

Benzoapyrene 0.00 0.00

Benzobjkfluoranthene 0.00 0.00

Benzoghiperylene 0.00 0.00

Benzyl chloride 0.28 1.24

Biphenyl 0.00 0.00

Bis2-ethylhexylphthalate DEHP 0.03 0.13

Bromoform 0.02 0.07

Carbon disulfide 0.05 0.23

2-Chloroacetophenone 0.00 0.01

Chlorobenzene 0.01 0.04
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Controlled Controlled

Emissions Emissions

Pollutant lb/hr tpy
Chloroform 0.02 0.10

Chiysene 0.00 0.00

Cumene 0.00 0.01

24-Dinitrotoluene 0.00 0.00

Dimethyl sulfate 0.02 0.08

Ethyl benzene 0.04 0.17

Ethyl chloride 0.02 0.07

Ethylene dichioride 0.02 0.07

Ethylene dibromide 0.00 0.00

Fluoranthene 0.00 0.00

Fluorene 0.00 .00

Formaldehyde 0.03 0.12

Hexane 0.03 0.12

Indeno 123-cd preen 0.00 0.00

Isophorone 0.23 1.03

Methyl bromide 0.06 0.28

Methyl_chloride 0.21 0.94

5-Methyl chrysene 0.00 0.00

Methyl_ethyl ketone 0.16 0.69

Methvlhvdrazine__ 0.07 0.30

Methvlmethacrvlate 0.01 0.04

Methyl tert butyl ether 0.01 0.06

Methylene chloride 0.12 0.51

Naphthalene 0.01 0.02

Phenanthrene 0.00 0.00

Phenol 0.01 0.03

Propionaldehyde 0.15 0.67

Pyrene 0.00 0.00

Tetrachioroethylene 0.02 0.08

Toluene 0.01 0.06

111-Trichloroethane 0.01 0.04

Styrene 0.01 0.04

Xylenes 0.01 0.07

Vinyl acetate 0.00 0.01

Total pCDDapCDFb 0.00 0.00

TABLE Unit Boiler Acid Gas HAPs

Controlled Controlled

Emissions Emissions

Pollutant lblhr tpy

Hydrogen Chloride 38.13 167.01
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Controlled Controlled

Emissions Emissions

Pollutant lb/hr tpy

Hydrogen Fluoride 4.69 20.52

A.3 Unit Cooling Towers

The worst-case operating
scenario estimated hourly daily and annual controild particulate

emission rates from the Unit cooling towers are shown in Table

Table Unit Cooling Tower Particulate Emissions Cooling Tower 3A 3B

Hourly Daily Annual

Emissions Emissionsa Em iss 05a

Pollutant lbs/br lbs/day py
TotalPM 14.1 339.0 6l
PM10 0.7 16.9 3.1

A.4 Coal Handling

The worst-case operating scenarioestimated hourly daily and annual controlled particulate

emission rates from the Unit Coal Handling System are shown in Tables and The tables

summarizeparticulate etrissions The emissions shown in Table are for the estimated Unit

portion only For common plant coal handling equipment Unit emissions were estimated to be

43.6 percent of the plant total based on the maximum coal bum rate for Unit

Table Unit Coal Pile Funitives

Maçimum Maximum

Jrly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/br lbs/day tpy

Total PM 0.01 0.24 0.04

PM10 0.005 0.12 0.02

Table Units and Coal Handling System Unit portiononly

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/hr lbs/day tpy
Total PM 4.44 106.67 3.25

PM10 2.10 50.45 1.54

Table Unit Coal Handling System
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Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/hr lbs/day tpy
Total PM 0.09 2.18 0.10

PM10 0.04 1.06 0.04

A.5 Unit Fly Ash Handling

The worst-case operating scenario estimated hourly daily and annual controlled particulate

emission rates from the Unit fly ash handing system are shown in Table 10

Table 10 Unit Fly Ash Handling System

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/hr lhs/day tpy
Total PM 0.60 14.40 0.68

PM10 _______
0.30 7.20 0.34

_______

A.6 unit Water Treatment Plant

The worst-case operating scenario estimated hourly daily and annual controlled particulate

emission rates from the Unit water treatment system are shown in Table 13 The table

summarizes particulate emissions The emissions shown in Table 13 are for the estimated Unit

portion only For the common plant water treatment system Unit emissions were estimated to be

33.4 percent of the plant total

Table 11 Units and Water Treatment System Unit portion only

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/hr lbs/day tpy
Total PM 0.000 0.005 0.000

PM10 0.000 0.004 0.000

A.7 Unit Sludge/Ash Handling and Hauling

The worst-case operating scenarioestimated hourly daily and annual controlledparticulate

emission rates from the Unit3 sludge/ash handling and hauling are shown in Tables 12 13 and

14 The tables summarize particulate emissions

Table 12 Unit FGD Sludge Handling- Fugitives
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Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant lbs/hr lbs/day tpy
Total PM 1.73 41.45 5.07

PM10 1.58 37.90 4.63

Table 13 Unit Ash Hauling- Fugitives

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant Ibs/hr lbs/day tpy

Total PM 1.05 25.20 4.59

PM10 0.20 4.80 0.89

Table 14 Unit Conditioned Sludge Hauling- Fugitives

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions

Pollutant -_____ lbs/hæ Ibs/day
--

tpy
Total PM 13.61 326.64 43.46

PM 3.54 84.96 11.30

Pre-Project Actua1 Emissions

In determining pre-prject actual PPA emissions values for Units and past actual emissions

were established as tbnostrecent two consecutive calendar years
of 2000 and 2001 These

fr4
years were determinedtd be representative of normal operation

and were used for establishing

PPA emission values

There have been no creditable emission increases or decreases during the period from 1999

through the projected construction commencement date of 2004 that have not otherwise be

permitted with an AO

Table summarizes the PPA values used in determining the emission baseline requirement for the

Unit project Past actual emissions are based on the average of actual emissions from 2000 and

2001 These years are consideredrepresentative of normal operation

Table Unit and Total Actual Emissions 2000 and 2001

Unit Unit Units and

Unit 2000 Unit 2001

2000 Annual 2001 Annual 2000/2001

Annual Emissions Annual Emissions Average

Emissions tpy Emissions tpy Emissions

Pollutant tpy tpy tpy
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SO2 1855.1 1619.2 1914.1 2286.2 3837.3

NO 13972.0 12137.0 12848.0 13839.0 26398.0

PM10 223.4 100.5 83.0 74.3 240.6

CO 699.8 621.2 631.5 706.7 1330.8

VOCs 12.7

Lead 0.09

Actual Requested Actual to Total PTE

Emissions PTE Increase Potential Increase Emissions

Pollutant tons/year tons/year tons/year tons/year

PM10 0.00 989.86 989.86 989.86

SO2 0.00 3964 3964 3964

NO 0.00 2775 2775 2775

CO 0.00 5945 5945 5945

VOC 0.00 106 106 106

H2S04 0.00 6091 6091 6091

0.00 106 106 106

HAPs

HCL 0.00 167.01 167.01 167.01

HF 0.00 20.52 0.00 0.00

Methylene Chloride 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

Total MAPs 0.00 0.00 0.00 0.00
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The proposed project for the IPP Unit addition based on its proposed emissions emissions provided in

Section II is classified as major modification to major source UAC R30-7101-2 Definitions and

therefore it is suiject to Prevention of Significant Deterioration review under UAC R307405 Permits

Prevention of Significant Deterioration of Air Quality PSD because its emissions are above the PSD

major modification triggering levels for all PSD regulated pollutants

The PSD program defines major stationary source as

Any one of 28 types of sources with the potentia-ito-emit 100 tons per year or more of any

pollutant regulated in the CAA or

Any other type of source with the potential to emit iulated pollutants in amounts equal to or

greater than 250 tons per year

The IPP facility belongs to one of the 28 listed source categories fossil fuel-fired steam electric plants of

more than 250 MMBtu/hr heat inpu

The PSD review consists of the following

Modeling analysis

Best Available Con1Teho1ogy BACT for all regulated pollutants emitted in

significant amounts

MODELING ANALYSIS REVIEW

The PSD rules require
the Aprant to include an air quality impact analysis AQIA of the proposed

projects impat on federal air quality
standards and air quality related values as part of complete NOT

The modeling report was prepared by the Staff of the Technical Analysis Section TAS contains review

of the Applicants air quality impact analysis QIA including the methodology data sources

assumptions and modeling results used to determine compliance with State and Federal air quality

standards The AQIA document reviewed and referenced in the report is the Notice of Intent

Intermountain Power Project Proposed Unit prepared by CH2MHi1I of Salt Lake City Utah It was

submitted on behalf of the Applicant and received by the Division on May 14 2003nd additional

documents

MODELiNG APPLICABLE RULES AND ANALYSES

Utah Air Quality Rules

The Utah Division of Air Quality UDAQ has determined that the Applicants NOT is subject to the

following rules for conducting an AQIA

Project Modification to DAQBO49-02 to Add Unit
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R307-401-2

R307-401-6

R307-403-3

R3 07-403-5

R3 07-405-6

R3 07-406-2

R307-410-2

R307-4 10-3

R307-4 10-4

Applicability

Notice of Intent Requirements

Condition for Issuing an Approval Order

Review of Major Sources ofAir Quality Impact

Offsets PM10 Non-attainment Areas

PSD Areas New Sources and Mod/Ications

VisibilitySource Review

Use of Dispersion Models

Modeling of Criteria Pollutantlmpacts in Attainment Areas

Documentation of Ambient Air Impacts for Hazardous Air Pollutants HAPs

The proposed increases in emissions of PM0 NON CO SO2 VOCS and eleven HAPs exceed the emission

thresholds outlined inR3O7-406-5 R307-410-3 and R307-41 0-4 Therefore an AQIA consistent with the

requirements of R307-405-6 R307-406-2 R307-410-2 and R307-410-4 was submitted as part of the

Applicants NOT R307-410-2 and provides further clariuication assigning the burden for conducting

AQIAs and establishes the Environmental Protection Agency VS EPA Guideline on Air Quality

Models as formal basis for defining the scope of the analysis as well as the models construction The

results of the AQIA arerequired to demonstrate the proposed projects impact on state and federal air

quality standards acceptable levels of impact and action triggering thresholds referenced or listed in

R307-40 1-62 R307-40 1-63 R307-403-3 R307-403-5 R307-405-4 P307-405-62 R307-

405-66 and R307-410-41d Annual emissions for each pollutant requiring an AQIA are listed in

Table

Table Proposed New Emissions from the Addition of Unit

Pollutant Proposed Unit Total TPY
NO 3964

SO2 2775

PM10 968

CO 6091

VOC 106

Lead 0.7

Arsenic 0.18

Beryllium 0.002

Cadmium 0.03

Chromium 0.28

Cobalt 0.03

Manganese 0.15

Mercury 0.09

Selenium 1.02

Acrolein 0.51

Methyl Hydrazine 0.30

Required Analyses

Project Modification to DAQO49-02 to Add Unit
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R307-405-62aiB requires the Applicant to perform pre.construction modeling analysis to

determine if the extent of the sources impact is significant enough to warrant an oite measurement of

the ambient background concentration levels for inclusion in the National Ambient Air QdÆty Standards

NAAQS analysis This analysis is required for all pollutants emitted in significant quantity i.e

SO2 PM10 and CO

R307-401-62 requires the Division to determine that the proposed project will comply with NAAQS

prior to the issuance of an Approval Order AO R307.40562aiB requires the Applicant to

perform NAAQS analysis for all pollutants emitted in significant quantity i.e NQ SO2 PM10 and

CO This analysis is to include all emissions at the propeed site under normal operating conditions using

maximum anticipated short1erm release and annual release rates the ambient background concentration

and if applicable any contribution from other nearby sources

R307-401-62 requires
the Division todetermine that the proposed project will comply with PSD

increments prior to the issuance of an AO Under R307-40562aiB the Applicant is required to

perform PSD Class and increment consumption analysis for NO2 SO2 and PM10 The purpose of

this analysis is to quantify any degradation in air quality since the major source baseline dates The major

source baseline dates for this analysis are April 21 19 for 1O and August 17 1979 for SO2 and PM10

This analysis is to include allincrement consuming ehussions of the three pollutants at the proposed site

under normal operating conditions using maximum anticaed short-term and annual release rates If

applicable contributions since the baseline date4 asociated with growth and other increment consuming

sources should also be evaluated

R3 07-410-4 requires the Applicant tperform RAPs analysis for any pollutant emitted above pollutant

specific emission threshold value
rThisaraJrsi

is to include all new emissions of the ten pollutants

resulting from the proposed mdification1Mder
normal operating conditions using maximum anticipated

one-hour release rates

Under R307-405-62aiB iR3074062 the Applicant is required to perform plume blight and

regional haze amlysis to address impacts from the proposed project on visibility in the Class areas of

concern plume blight analysis is required to determine if plumes emanating from the proposed project

would be visible inside the Class area regional haze anlysis is required to determine if the plumes

would reduce the visual range of an observer inside the Class area The plume blight analysis is to

include all emissions of SO4 and PM10 The regional haze analysis is to include all emissions of SQ

SO4 NO2 and PM10 Both analyses are to include emissions from the proposed project under normal

operating conditions with maximum anticipated 24hour emission rates

R307-405-62aiD requires the Applicant to perform soils and vegetation anlsis The analysis will

seek to quantify deposition rates for nitrate and sulfate in the Class areas This analysis is to include all

emissions of NO2 and SO2 at the proposed site under normal operating conditions with maximum

anticipated annual emissbn rates

R307-403-5 requires the Applicant to perform an analysis to address the proposed sources impact on the

Utah County PM10 non-attainment boundary The analysis will seek to quantify the combined impact of

PMi0 and two secondary pollutants intheir gaseous form in the nonattainment area This analysis is to

include all emissions of Sc NO2 and PM10 at the proposed site under normal operating conditions with

Project Modification to DAQBO49-02 to Add Unit
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maximum anticipated 24-hour emission rates

ON-SITE PRE-CONSTRUCTION MONITORiNG

Meteorological Data

Consistent with the US EPA- Meteorological Monitoring Guidance for Regulatory Modeling

Applications on-site data collection ising 50-meter tower commenced on August 2001 and ran

through July 31 2002 Parameters collectedon-site included wind speed and direction 10 and 50 meters

vertical wind speed 10 and 50 meters temperature 10 and 50 meters barometric pressure solar

radiation net radiation precipitation and relative humidity

Ambient Pollutant Dala

preliminary analysis was conducted to determine the necessity for pre-construction ambient pollutant

monitoring The modeling results were compared against R307-4O5-66 Eamptions Monitoring

Requirements The meteorological data set used in the preliminary modeling analysis was derived from

worst-case screening meteorological data The results indicated that SO2 concentrations exceeded the

monitoring trigger level and PMo concentrations approached the trigger level The Applicant performed

one year of on-site SO2 monitoring to quantify ambient concentrations around the proposed site As

precaution the Applicant also performed one year
of on-site PM1 monitoring at the site See Section

VIA for further details

MODEL SELECTION

The Industrial Source Complex Short Term -Version ISCST3 is the preferred model specified in the

US EPA Guideline on Air Quality Models to predict air pollutant concentrations in the near field within

50 kilometers of the source The US EPA CALPUFF Version 5.5 model is the preferred model to

predict concentrations in the far field long range transport conditions beyond 50 kilometers from the

source

MODELING INPUTS AND ASSUMPTIONS

Technical Options

The regulatory default options were selectd in ISCST3 by the Applicant to quantify all concentrations

The CALPUFF model options and assumptions used in the analysis are discussed in Section of the NOT

Urban or Rural Area Designation

review of the appropriate 7.5-minute quadrangles dermined that the area should be classified as rural

for air modeling purposes

Topography/Terrain

The Plant is at an elevation of 4687 feet with distant terrain features that have little affect on concentration

Project Modification to DAQRO49-02 to Add Unit
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predictions

Zone 12

Approximate Location UTM NAD27 364213.6 meters East

4374464.2 meters North

Ambient Air

It was determined that the Plant boundary used in the AQIA meets the States definition of an ambient air

boundary

Receptor and Terrain Elevations

The near-field modeling domain 78 km 78 km used by the Applicant consisted of 10516 receptors

including property boundary receptors The modeling domain has sime and complex terrain features in

the near field Thetefore receptor points representing a6tuaiterrain elvations from the area were used in

the analysis

The far-field modeling domain 524 km 408 km constspf
4-km horizontal grid resolution with

eleven vertical layers and was designed to addres the imbts of the proposed project on the five PSD

Class areas in Utah The terrain elevation data ws obtained from the United States Geological Surveys

USGS Digital Elevation Model DEM inAD27Jormat
The terrain data consisted of one-degree

quadrangles with scale of 250Q00 ana horiziâl resolution of 90-meters

Emission Rates and Release Parameters

The emission estimates and source parameters for point and fugitive source at the IPP site and other nearby

sources included in the aml4ls arresented
in Sections and and Appendix and of the NOl

Building Downwash

The Applicant used the US EPA Building Profile Input Program BPIP to determine Good Engineering

Practice GEP stack heights and crosssectional building dinensions for input into the ISCST3 model

The output from BPIP showed all stacks to be less than their GEP formula stack height thereby requiring

wake effect evaluation

Ambient Background Concentrations

Millard County is in attainment for al pollutants Background concentrations of NQ and CO were

obtained from the UDAQs databases for ambient pollutant monitoring From the osite monitoring the

highest recorded 3-hour and 24-hour SO2 was used to represent the ambient background concentation in

the analysis For the PM0 24-hour ambient background concentration the second highest recorded value

was chosen Annual ambient background values for SQ and PM10 represent the average concentration for

the monitoring period The background alues used in the NAAQS analysis are presented in Table

Table Background Concentration for the IPP- Unit Power Analysis
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miii
NO2 Annual 10.0

SO2 3-Hour 28.0

So2 24-Hour 1.5

S02 Annual 4.2

PM10 24-Hour 66.0

PM10 Annual 17.7

CO 1-Hour 1150

CO 8-Hour 1150

Meteorology Data Processing

For the ISCST3 model on-site surface data was combined witkNational Weather Service NWS upper air

data collected at the Salt Lake City Internional Airport tr the sameperiod using the US EPA

Meteorological Preprocessor for Regulatory Models Version 99349

Two meteorological data sets were compiled from the
dafa.ri3ie$irst

data set incorporated the wind speed

and direction data collecd at 10 meters This data setas usdto simulate the dispersion of low-level

emissions sources at the site The second data set thcoJoited the wind speed and direction data collected

at 50 meters It was used to simulate the dispersion of emissions from the unit-3 217-meter main stack

and other contributing sources having tall staks capable of long-range transport

The CALPUFF model uses the Tpre-processor to prepare three-dimensional hourly

meteorological fields for CALPUFF fl1iee-diiiiensional time-varying fields of meteorological conditions

were developed using hourly
sujface obsations obtained from the NWS stations in Salt Lake City Utah

Cedar City Utah CanyonlancjffNationa1Prk Utah and Grand Junction Colorado The hourly surface

observations included windpeed wind direction temperature cloud cover ceiling height surface

pressure relative humidity jeipitation

Upper air data required by CALMET included profiles of wind speed wind direction temperature

pressure and elevation Twice.daily upper air sounding data obtained from the National Climatic Data

Center for Salt Lake City Utah Desert Rock Nevada Elko Nevada and Grand Junction Colorado for

the period January 1996 through December 1996 were ied in the analysis

One year of MM5 data for the period January 1996 through December 1996 referenced using the UTM
coordinate system was written into the MM5.dat format and input to the CALMET model

RESULTS AND CONCLUSIONS

The Applicant performed series of analyses to estimate the impact from the proposed project Modeling

results and conclusions from the review of the analyses are outlined in detail below

Pre-Construction Monitoring Modeling

Prior to the commencement of ay on-site monitoring the Applicant performed preliminary criteria
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pollutant analysis of the proposed addition of Unit using ISCST3 This analysis was based on the use of

worst-case meteorological data set The results of this analysis were usedd determine the potential need

for on-site ambient pollutant monitoring Following the collection of one year of oite meteorological

data the Applicant re-ran the analysis using the onsite meteorology to determine the necessity of any

additional ambient pollutant monitoring required by rule This analysindicated that potential increases in

concentration levels of NQ SO2 and CO were less than the pre.construction monitoring trigger levels

listed in R307-40562aiB Therefore no additimal pre-construction monitoring was required The

predicted increase in the concentration level of PM0 was above the pro-construction monitoring trigger

level supporting the Applicants decision to perform one year of PI\ on-site ambient monitoring The

pre-construction analysis was reviewed by the Division and determined to be consistent with the

requirements of R307-410-2 Table provides comparison of the predicted air quality concentrations

and monitoring trigger levels

Table Model Predicted Pro-Construction Monitoring Concentrationsiiu
Mio244our i7.3 1O HeS

National Ambient Air Quality Standards Analysis

The Applicant performed an SC SF3 modeling analysis to determine if the combined impact from the

proposed source other industrial sources operating in the area and ambient background would comply

with federal NAAQS The NAAQS analysis was reviewed by the Division and determined to be

consistent with the requiriients of R307-410-2 The analysis indicated that the proposed projects

predicted 3-hour and 24-hour impacts of SO2 and 24-hour and annual impacts of PM0 when combined

with other industrial sources and ambient background would comply with federal standards For-hour

and 8-hour CO and annual NO2 and SO2 the Applicants analysis indicated that predicted impact from the

addition of Unit was insignificant to warrant cumulative effects analysis Additional analysis for these

pollutants and averaging period conducted inhouse indicated that the combined impacts of Units

and ambient background would comply with federaistandards Table provides comparison of the

Applicants predicted air quality concentrations and the NAAQS

Table Model Predicted NAAQS Concentrations

etete

NO7Annual 0.49 NA NA 100

S023-Hour 192.4 28.0 220.4 1300

SO224-Hour 41.1 11.5 52.6 365
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S02Annual 73 NA NA 80

PM1024-Hour 28.5 66 94.5 150

PM10Annual 5.5 17.7 22.7 50

COi-Hour 84.0 NA NA 40000

CO8-Hour 21.8 NA NA 10000

Impacts from the addition of Unit only

PSD Class Increment Consumption Analysis

The Applicant performed CALPUFF cumulative increment modeling analysis to determine if the impact

from the proposed source along with other major increment consuming sources in southern Utah would

comply with federal PSD Class increments The analysis was revieiyed by the Division and determined

to be consistent with the requirements ofR307410-2 Table provides comparison of the

maximum predicted air quality concentrations at the f1 ci in the analysis with the

increments Detailed model predicted impacts for each iss areas are outlined in Table

7-7 of theNOl

25

PM10 24-Hour 0.20

PM10Annual 0.02

PSD Class II Increments

The Applicant performed an ISCST3 modeling analys to determine if the combined impact from the

proposed source and other increment consuming sources operating in the area would comply with PSD

Class II increments The analysis was reviewed by the Division and determined to be consistent with the

requirements of R3 07-410-2 The analysis indicated that the proposed projects predicted 3hour and 24-

hour impacts of SO2 and 24-hour and annual impacts of PM0 when combined with other increment

consuming sources in the area would comply with federal standrds For annual NO2 and SO2 the

Applicants analysis indicated that predicted impact from the addition of Unit was insignificant to

warrant cumulative effects analysis Table provides comparison of the predicted concentrations and

the PSD Class II increments The increment analysis indicated that the amount of PM 24-hour increment

consumed by the proposed project would be greater than 50% of the standard therefore approval under

R307-401-63 from the Utah Air Quality Board would be requird

Table Model Predicted PSD Class II Increment Concentrations
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Pollutant/Averaging Predicted concentration TPSD Class

Period gg/m3 increment gIm3

rNP2 snnuai O.49
-- ___________

25
______________

SO 3-I lour 192.4 512SO 41.1 91

S02Annual 073 20

PM10 24-Hour 28.5 30

PM10Annual 5.5 17

Impacts from the addition of Unit only

Hazardous Air Pollutants

The Applicant performed an ISCST3 modeling analysis to determine the impact from HAPs released by

the proposed source on the surroundirg area The analysis was reviewed by the Division and determined

to be consistent with the requirements of R307410-2 The analysis indicated that predicted concentrations

of HAPs from the proposed project would be less than the UDAQ-Toxic Screening Levels TSLs and no

further documentation of impacts would be required Table provides comparison of the predicted HAP

concentrations and UDAQ-TSLs

Table Model Predicted Hazardous Air Pollutant Concentrations

Arsenic24 flour 3.02E-04 3.3E-01 __________
Beryllium 24 Hour 3.1 4E-06 7.OE-02

Cadmium 24 Hour 5.36E-05 2.OE-02

Chromium 24 Hour 4.49E-05 1.1 E-0

Cobalt 24 HouSId 5.36E-05 7.OE-01

Manganese 24 245E-04 6.7

Mercury 24 Hour .02E-04 .3E-0

Selenium 24 Hour 1.39E-03 6.7

Acrolein 24 Hour 7.02E-04 7.7

Methyl Hydrazine 24 Hour 4.12E-04 6.OE-01

Visibility Plume Blight

The Applicant performed VISCREEN- Level and analyses to determine if plumes emanati from

the proposed project would be visible from the five Class areas The analysis was reviewed by the

Division and determined to be consistent with the requirements of R30410-2 Results of the analysis

indicate that plume visibility from the propsed project is within acceptable limits inside the five Class

areas

Visibility Regional Haze

The Applicant performed CALPUFF modeling analysis consistent with the recommendations outlined in

the Federal Land Managers Air Quality Related Value Workgroup FLAG report to determine if
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emissions from the proposed project would result in notable reduction to background visual range within

the five Class areas Results from the CALPUFF modeling analysis were processed using the CALPOST

post-processing module to calculate the change in background extinction ba In doing so the Applicant

used seasonal relative humidity factors fRH for the areas of study as provided in the FLAG guidance

document Results of this analysis indicated th the predicted change in would be less than the 5%

threshold that is used to determine if cumulative analysis is required in Arches and Zion National Parks

Visibility impacts in Bryce Canyon Canyonlands and Capital Reef National Parks exceedede 5%
threshold

FLAG guidance allows for further refinement of the value by incorporating hourly transmissometer

data measured at in or near the Class areas of concern The analysis refinement was reviewed by the

Division and determined to beconsistent with the requirements of R307-4 10-2 Results of the refined

haze analysis indicated that the predicted changes in in the live national parks would be less than the

5% threshold provided in FLAG and therefore no further analysis was required Table provides

comparison of the maximum predicted change in background extinction For the Class areas included in

the analysis and the FLAG xt threshold used to determine if cumulative analysis is required

Table Model Predicd Regional laze impacts

canyonlands National Park 443
Zion National Park 4.14

Arches National Park 2.83

E3ryce Canyon National Park 4.92

Capitol Reef Natiornl Park 3.02

het values based on hourly transmissometer data

Soils and Vegetation Analysis

The Applicant performed an analysis to determine the extent of impacts from the proposed source on soil

and vegetation in the Class areas Along wili discussion of soils and vegetation the Applicant

performed an analysis to predicted deposition rates of sulfates and nitrates in these areas The CALPUFF

model was used to predict wet and dry fluxes of SQ SO4 HNO3 and NO3 The CALPOST post-

processing module was then used to adjust for molecular weight sum the total fluxes and develop an

average flux rate and annual deposition rate The analysis was reviewed by the Division and determined to

be consistent with the requirements ofR304l0-2 Deposition rates were compared against the

Deposition Analysis Threshold DAT recommended in the FLAG Report Deposition rates were

predicted to be less than the DAT in all Class areas except for sulfate deposition in Capital Reef National

Park Results of the analysis are listed in Table

Table Model Predicted Nitrate and Sulfate Dc osition Rates

/r

Can onlands National Park 0.002 0.004
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Zion National Park

Arches National Park

Bryce Canyon National Park

Capitol Reef National Park

Exceeds FLAG Guidance DAT

Non-attainment Bouiiiary Impact Analysis

0.004

0.003 0.005

0.004

0.006

The Applicant performed an analysis to determine if the combined impact of SO2 and PM10 from the

proposed source would exceed the threshold trigger levels outlined in R307403-5 in the Utah County

non-attainment area Results from the CALPUFF analysis were processed using the CALPOST post

processing module to combine the predicted concentrations of the tl pollutants The analysis was

reviewed by the Division and determined to be consistent with uirements ofR3O7-410-2 Results of

the analysis indicated that the predicted impact on the no area yould be below the threshold

levels and therefore would not require emission are listed in the Table 10

State and federal regulatory programs require the implementation of emissions controls for the proposed

project Utah requires BACT analysis and determination he performed Ibr each individual new

emissions unit and pollutant emitting activity at which net emissions increase wouki likely occur

Individual BACT analysis and determinations are prformed for each pollutant subject to PSD review

IV Applicability of BACT Requirements

new facility in Utah by law must consider the best control of all the emissions Control may be

achieved by good process design sound operating praces best emission control devices

available or combination of these controls Utah Air Conservation Rule R30tOl-6

indicates that an approval order will be granted if the following conditions have been met

The degree of pollution control foremissions to include fugitive emissions and fugitive dust is at

least best available control technology except as otherwise provided in Title R307

As the rule states BACT must be based on the most effective engineering techniques and control

equipment necessary to minimize emissions of air contaminant to the outside environment from its

process

IV.1.l Pollutants Subject to BACT

0.001

0.002

0.00

0.002

Table 10 Model Predicted Utah County Noi Boundary Impacts

Total 24 Hour

Total Annual

IV BEST AVAILBLA CONTI

Ii

LGY BACT ANALYSIS
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Based on emissions increases resulting from the addition of Unit this project is considered

major PSD modification ofan existing major stationary source and it must conduct BACT for

NON CO VOCs PM PM10 lead H2S04 fluorides TRS and RSCs BACT determinations are

made on case-by-case basis that involves an assessment of the applicability of available

technologies capable to sufficiently reduce specific pollutant emissions in economical way

considering energy and environmental impacts for each technology

As part of the IPSC NOT general process description and in the later kovern ber 26 2003

submitted report on Circulating Fluidized Bed CFB coal combustion and Integrated Gasification

Combined Cycle IGCCtechnology and Unit IPSC IPSC included some of the important

design criteria from their business decision used in selecting the PC boiler for the Ult and they

are as follows

Unit should be capable of generating 900MW net output

Unit would be base load unit and therefore the unit must he designed with

combustion process technologies capable of achieving capacity factor of at least 90

percent.\

As Base line unit Unit must he very low forced outage rate Therefore Unit must be

designed with highly reliable boiler and turbine reliable emission control technologies

and reliable ancillary equipment

Based on projected fuel availability Unit boiler should be designed to fire Utah

bituminous coal with an average maximum design coal sulfur content of 0.75 and

design coal heating value of 11.193 Btu/lb

To insure flexibility in the fuel supply the proposed boiler should be capable of burning

blend of Utah bituminous and western sub-bituminous coal

For safely considerations operator training considerations and OM reliability the

boiler should be to the extent practicable compatible with the existing IPP coal-fired

units

Unit must be equipped with the best available emissions control technologies and

emissions from the proposed unit must not cause or contribute to violation of the

applicable NAAQS or applicable PSD increment

Based on their analysis IPSC conclided that

PC is the only coal-fired generating combustion process technology that can reliably meet

the design criteria established for the proposed unit

IGCC and CFB are not feasible power generating generation options for the proposed

Unit as pmposed

the BACT process should be used to identify the best emissions control technologies

available for the source as defined by the applicant and should not be used to define or r-e

define the source IPSC was unable to find any example of regulatig agency redefining
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proposed PC boiler project with an IGCC as result of BACT determination

emissions from the proposed PC boiler will be lower than emissions actually achieved in

practice at existing CFB or IGCC facilities and virtually idential emissions that might be

achieved from the next generation CFB and IGCC plant and

the economic impact associated with CFB and IGCC technologies are cost prohibitive

reduction of the waste at the site bypotential sale of waste products fly ashbottom ash

and gypsum

commonality of space parts and maintenance practices which will promote reliability and

safety

.plant operators will be familiar with the Unit design based on operating Units

and

good turndown capability and load following

Alternative Steam Generation Options

Once the design criteria for Unit were established alternative electricity generating technologies

were evaluated Consideration was given to both CFB and IGCC technologies Technical and

economic varb1es evaluated during the technical review process included

size of existing steam generation equipment

heat rate and unit performance

avai lahi iiv/reliabilitv

demonstrated performance on Utah bituminous coal

potential air emissions

capital costs

operating costs

maintenance costs

waste products and

water usage

Polk Power Station IGCC and Wabash River IGCC

Polk Power Station IGCC

Year Ox SO2 NOx SO2

Ib/ ton/ lb/ ton lb/ ton/ lb/ toni

MMBtu year MMBtu year MMBtu year MMBtu year

1996 0.15 165 0.135 149
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1997 0.12 453 0.220 935 0.150 515 0.266 1051

1998 0.10 537 0.224 1321 0.140 534 0.167 851

1999 0.09 578 0.180 1183 0.150 359 0.132 461

2000 0.10 586 0.146 918 0.140 387 0.173 657

2001 0.10 504 0.153 818 0.170 307 0.143 449

Table bellow summarizes the design basis for each technology used during the initial design phase of

the project

Generating Technologies Initial Design Basis

Proposed PC Unit CFB Boiler IGCC

Gross Output 950 975 1014

MW boiler and boilers and gas turbines

turbine turbine IRSGs and steam

turbine

Note the CTs are

derated by

approximately 16%

due to the site

elevation of 4646 ft

Net Output 900 900 912

MWs
Plant Heat 9700 9900 --9700 9800

Rate Btu/kW
Hr
Capital costs Base Base $55 106 Base $500 106

Anticipated Emission Rates

ik1.MBtL1_0 day aveTe
SO2 0.10 0.10 0.12

NOx 0.07 0.09 0.09

Particulate 0.015 0.015 0.011

filterable

Mercury 55- 75% controlled 55- 75% controlled Unknown based on

based on ICR based on ICR DOE report possibly

database database 30%

IGCC Actual Capacity Factors and Heat Rates
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Year Btu/kWh Btu/kWh

1996 11.54 n/a -- --

1997 45.38 n/a 34.95 11716

1998 62.37 n/a 52.44 11341

1999 70.20 9877 32.88 10225

2000 77.01 10378 44.54 8746

2001 63.46 10725 36.08 9244

Additionally CFB boilers are considered to be better suited to poor quality fuels such as high

sulfur/low heating value coals or coal mine waste and IGCC process was conceived to take

advantage of an inexpensive and abundant liel source i.e. coal blended feed stocks in an

efficient combined cycle plant

Based on the above provided PC dry bottom tangentially or wall fired boiler for the Unit is the

most appropriate coal combustion technology for the Unit

IV.2 BACT ANALYSIS METHOD and BASIS

Supporting Information for the BACT analysis performed that is not included in this engineering

review can be found in the WA NOl dated May 14 2003 and it is follows

Appendix Detailed Emissions Calculations

Appendix Tables ith Control Technologies and Emissions Rates for the Coal Fired

Boilers from the NSR RACT/BACT/LAER Clearinghouse Database

Appendix Summary of Various Technologies Available Review Summary for

TRS RSCs 142504 NOR CU VOC PM PM10 Lead and Fluoride with brief technology

description and applicability of each technology tctoal-fired boilers

Appendix Technological Discussions for Coal Supply Nitrogen Emissions and

Controls Evaluation of Wet Electrostatic Precipitators to Control Sulfuric Acid Mist

Emissions Sulfur Dioxide ControFlue Gas Desulfurization and Contol Efficiency

Effect of Averaging Time on Wet FGD System Performance and Design

Appendix Cost Estimates for Selective Catalytic Reduction and Wet Limestone FGD

Different control technologies descriptions can be found in the Process Description

Section 2.0 and BACT Section 6.0

And more

The methodology used in this review for BACT review and determination follows the tolown

approach to determine the most stringent controls available considering technical and economic

feasibility of each control an sessment of energy and environmental impact of feasible control
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selection of the most stringent control technology that provides the best overall control of all

pollutants with confirmation that the selected BACT is at least as stringent as NSPS NESHAP
and SIP limits for the source

BACT Top-Down Process consists of five basic steps and they are as follows

Step Identify All Control Technologies available for BACT purposes though EPAs RBLC

database NSR bulletin board BACT guidelinesSouth Coast Air Quality Management District

vendors control technologies technical journals and web sides and other recently issued

federal/state /local NSR permits LAER lowest achievable emission rate determinations and

other It represents complation of Available control technologies or techniques with

practical potential application to the subject emissions units and pollutant

Step Eliminate Technically Infeasible Options with thjsource-specifics factors based on

physical chemic and engineering principles whicl
roaldpreclude the successful use of the

control option on the emissions unit under review

Step Rank Remaining Control Technologsnoehminated in the Step by Control

Effectiveness that are feasible kwest emi$i rate

Step Evaluate Most Effective Cotrols and q6cument Results based on beneficial and adverse

energy environmental and economic imp4ppWhen
the best-top option is not applied the

rationale must be
document b5r au ecobniic environmental and energy impacts to justify why

that specific control is notpopri BACT

Step Select BACTropose t1iIost effective control technology as BACT that was not

eliminated in Step

The U.S EPA guidelhfsæote that to complete the BACT process an enforceable emission limit

representing BACT must be included in the PSD permit This emission limit must be met on

continual basis at all levels of operation must demonstrate protection of short term ambient

standards and must be enforceable as practical matter In order for the emission limit to be

enforceable as practical matter the permit must specify reasonable compliance averaging time

consistent with established reference methods and must include compliance veriation

procedures i.e monitoring requirements designed to show compliance or no1tompliance on

time period consistent with the applicable emission limit

Each of these steps has been conducted for SQ TRS RSCs H2S04 NON CO VOC PM PMi0

lead and fluoride and is described below Emissions of mercury are less than the PSD

significance level of 0.1 tpy

BACT Analysis for Unit Boiler SO2 Emissions

The BACT analysis for SO2 presented below is also applicable to the related compounds TRS
RSCs and inorganic HAPs
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The generation of sulfur dioxide So in coal-fired utility boiler is directly related to the sulfur

content and heating value of the fuel burned The sulfur content and heating value of coal can

vary dramatically depending onthe source of the coal

IPP has proposed firing the new Unit primarily on Utah bituminous coal Based on historical

analyses of Utah bituminous coal IPP has projected
that the worstase design fuel e.g the fuel

that will result in the highest emEsion rates that will have heating value of 11193 Btu/lb and

maximum sulfur content of 0.75%by weight Assuming 100% of the fuel sulfur converts to SQ

in the boiler the maximum emission rate without postcombustion controls would be 1.34

lb/MMBtu An emission rate of 1.34 lbIMMBtu is equivalent to an SQ concentration in the flue

gas of approximately 686 ppmvd 3% 42 1.27 lb/MMBtu

Step

The potential SO2 emission reduction options identilied and applicable to coal-fired boilers are

Pre-combustion controls

Fuel Switching

potential control for reducing SQ emissions from the proposed project is reducing the amount

of sulfur content in the coal

Comparison of Utah to PRB Coals

Both Utah coals and PRB coals are considered low sulfur coals in that large majority have

sulfur content less than 0.7 by .eight although few mines produce coal with sulfur content

above .O% The larger difference between Utah coals and PRB coals is that PRB coals are

mostly sub-bituminous by coal ranking i.e PRB coal heat contents range from 8400 to 8800

Btu/lb as received basis compared to Utah coals which are bituminous i.e Utah coal heat

contents range from 11100 to 13100 Btu/lb as received basis The higher hat content of Utah

coals has significant effect on postcombustion SO2 concentration Therefore the post

combustion SO2 concentration for typical Utah coal is comparable to typical PRB fuel as

shown in Table below

Table
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Comparison of Sulfur Content in Coal irs Design Basis

UtahTyphai L1D1t3 TVpkaIPRB DeslnBath

Tp1cal Design Basis Design Basis Used at

Wven 21

fltgberbeadnwa1ne II800 8800 11 193 $00C 790
Btlb
Sutfur wettbt 06 04 075 51

Untontrolled SOi rate 1.02 0.91 tM l27 2.52

Into Wet3GD system

lb/mmStu
Percent dflTerenee 12 l9 at0%e l3ise 1%abose l3ase S77% hIgher

typical PRI3 design Pith than IPA Unit

3Design

Basis

Wygen Unit 2Wyoming Pulverized Coal 500 MW Dr Lime FGD

comparison of PRB coal with Utah coal must include comparison of the design range that

must be allowed for permitting and designing of coal-il red plant The uncontrolled SO2 emission

rates to the FGD contiol system will be essentially the same therefore overall economics of the

coal must be taken into consideration On an economic basis typical Utah coal can be delivered

to IPP Units 12 for approximately $0.39/MMBtu less than typical PRB coal If assumed for

comparison purposes Utah coal with sulfur content ol0.6 approximately equal to IPAs

current coal supply and Unit scrubber efficiency of 92.6% compared to the PRB coal at 0.4%

sulfur and Unit scrubber elliciency of 92.6% the cost/ton of SO2 reduction using typical

PRB coal instead of tah coal would be approximately $148000/ton Table

rabk

P1413 coal Cost Effectiveness Compared to

Utah Coal flute to Lower Sulruur

Scrubber Total Annual Cost Annual Imisslon Ave Annual Cost

Efficiency Vveari Reduction ttpv Effectiveness Ston

92.6 547.800.000 323 SI4.000

Conclusion

PRB fuel would be cost prohibitive to use at this site

The uncontrolled SO2 emission rate would not significantly inproved by using PRB over

Utah coal

The controlled SO2 emission rate would be essentially identical with either PRB or

Utah coal

Post-combustion controls

Wet limestone scrubbing

Wet lime scrubbing

Lime spray dryer

Circulating dry scrubber
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Step

The first three of the post combustion controls options are technically feasible for use in reducing

SO2 emissions from IPP Unit However the use of circulating dry scrubber requires the use of

high calcium fly ash to provide the alkalinity neded to react with SO2 The potential coals for IPP

Unit are not particularly high in calcium In addition control efficiencies for circulating dry

scrubbers have not been demonstrated to be above 80 percent in the RBLC database For these

two reasons this technology was eliminated from further consideration

Step

Emission rates for each of the remaining SQ removal technologies are ranked in order of their

control effectiveness These effectiveness values are provided in the table below

SO2 Control Technology Emission Rate Ranking

SO2 Outlet Concentrations

Control Technology lh/MMBtu

Wet Limestone 0.10 0.40

Scrubbing

Wet Lime Scrubbing 0.1 0.25

Lime Spray Dryer 0.100.32

NSPS Limit 0.60

removal efficiency oF 70 percent is applicable when SO2 emissions are less than 0.60 pounds

per MIviBtu

Step

Wet Limestone ScruhhirSyslems especially those employing forced oxidation have become

state-of-the-art for achieving SO2 removal from coal-fired boiler flue gas The wet limtone

scrubbing process uses alkaline slurry made by adding limestone CaC4 to water The alkaline

slurry is sprayed in the absorber typically countercurrent to the flue gas flow and reacts with

in the flue gas Insoluble calcium sulfite CaSQ and calcium sulfate CaSQ4 solids are formed

in the scrubber and are removed as wet solid waste byproduct

Since wet limestone scrubbing represents the most effective SQ control technique that can be

applied to PC-fired boilers and considering the resented control technology emission rate

ranking an economic evaluation is not required The use of wet limestone scrubbing for S9

control results in the production of large quantity of byproduct that must be disposed of in an

environmentally respolEible manner The by-product will be blended with fly ash for landfill

disposal on the IPP site The energy environmental and economic impacts associated with wet

limestone scrubbing are similar to the wet lime and spray dry systems The use of wdfGD

system limestone or lime can also result in increased condensable PM emissions Condensable

PM10 includes emissions of HCI HF 112504 and NH42 SO4
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The final step in the top-down BACT analysis process is to select BACT EPAs RBLC datbase

and other recently issued permits were again consulted to assist in selecting BACT for this project

The SO2 BACT limits from other recently issued PSD permits for PCfired boilers are summarized

in the table below

Comparison of PC Boiler SO2 Emission Rates

Recently Issued PSD Permits SO2 Limits

Name Type/Size SO2 Limit Control Equipment

Hawthorne Unit Pulverized Coal 0.12 lb/MMBtu Dry Lime FGD

Missouri 570 MW 30 day rolling avg
0.1 lb/NlMBtu hour ayg

Springerville Pulverized Coal Voluntary limit 8448 lb/hr Dry Lime FGD
Units and 450 MW each nits 1-4 Netted with Units

Arizona hour rolling avg and no increase in

10800 tpy Units 1-4 facility emissions

Holcomb Unit Pulverized Coal 0.12 lb/MMBLu Dry Lime FGD
Kansas 660 MW 30 day rolling avg

Thoroughbred Pulverized Coal 0.167 lh/1 MBtu Wet Limestone FGD
Units and 750 MW each 30 clay rolling avg

Kentucky _____________
0.41 lb/MMBtu 24 hour avg

Wygen Unit Pulverized Coal 0.10 lb/MMBtu Dry Lime FGD

Wyoming 500 MW 30 day rolling avg

0.15 lb/MMBtu

hour_block_avg

Bull Mountain Pulverized Coal 0.12 lb/MMBtu 24 hour avg Dry Lime FGD

Roundup Unit 781 MW 0.15 lb/MMBtu hour avg

Montana 0.12 lb/MMBtu 30-day rolling

avg

Plum Point Pulverized Coal 16 lb/MlvlBtu Dry Lime FGD

Energy Station 550 800 MW hour rolling avg
Units and each 24 hour rolling avg

Arkansas 30 day rolling avg

Rocky Mountain Pulverized Coal 0.15 lb/MMBtu Wet Lime FGD

Power Hardin 113 MW 30 day rolling avg
Unit 3-hr and 24-hr rolling avg

Montana

All the permits above exempt startup shutdown and malfunction except BuRviountain Roundup

Unit Montana in the short-term hour hour 24 hour and 30 day emission limits P4ni

Both wet lime scrubling and wet limestone scrubbing have been demonstrated at removal

efficiencies of 90 percent or greater The installation of wet limestone scrubber on IPP Unit

will result in an SO2 removal efficiency of 90 percent or greater The highest collectioifficiency
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shown in the RBLC database is 95 percent on Santee Cooper Cross Unit No This unit burns

high sulfur coal and has controlled emission limit of 0.34 lb/MMBtu

Achieving controlled emission rate of 0.10 lb/MMBtu at IPP Unit will require control

efficiency of morethan 92 when firing the worst-case design fuel The chemistry of wet

scrubbing consists of complex series of kinetic and equilibrium controlled reactions occurring in

the gas liquid and solid phases In general the amint of SO2 absorbed from the flue gas is

governed by the vapor-liquid equilibrium between SO2 in the flue gas and the absorbent liquid If

no soluble alkaline species are present in the liquid the liquid quickly becomes saturated with SQ

and absorption is limited

Likewise as the flue gas SO concentration goes down absorption will be limited by the SO2

equilibrium vapor pressure Therefore high control efficiencies are easier to achieve as the flue

gas SO2 concentration increases and high control efficiencies would not be expected as the flue

gas SO2 concentration is reduced Because control efficiency is function of the SO2

concentration in the flue gas control efficiency can he misleading indicator of the effectiveness

of FGD system The SO2 concentration in the boiler hue gas
is function of the fuels heating

value and sulfur content Depending on the fuel characteristics uncontrolled SO2 concentrations

in utility boiler flue gas typically range from approximately 1.200 to 4500 ppmvd The Utah

bituminous fuel proposed for Unit has relatively high heating value and Combustion Fossil

relatively low sulfur content and the maximum uncontrolled SO2 concentration in Unit

is expected to be around 686 ppmvd Based on review of recently submitted PSD permit

applications for pulverized coal fired boilers the most aggressive proposed SO2 control

efficiencies are associated with boilers that will burn high sulfur coals and have high

uncontrolled SO2 concentration in the boiler flue gas For example the Thoroughbred Generating

Station proposed wet FGD with an SO2 control efficiency of 97.9% based on worstcase design

fuel Likewise the Prairie State Generating Station proposed wet FGD with control efficiency

of 97.9% However both of these projects will utilize high-sulfur midwestern bituminous coal

comparison of the fuel characteristics flue gas SG concentration control efficiencies and

proposed controlled SO2 emission rates for Thoroughbred Prairie States au IPP Unit is

provided below

Wort-Cauv .Decin 1iHxirnum Appiiximate Prp4aed Appruximit

Fuel Characteritic Uneontmlkd i1ncmtruIled Cctniral Cuoijulkd

1kahn Sulfur S2 tti 502 S02

V1uc coient Cunceniratma in CuncenIrtiDn

Hue Ga

1ilit fltLh lIhnznRlu ppnwd ppuivd

Thonughbred 962 4.24 8.51 4358 91.5

Prairie State 5.780 4.0 91 4665 97 98.0

Intermountain .L1I3 0.75 1.34 686 92.5 51.5

As discussed control efficiency is function of several variables including the concentration of

SO2 in the flue gas The fuel proposed for IPP Unit will generate only approximately 15% of the

flue gas SO2 generated by firing higher sulfur bituminous coal Although physical/chemical

constraints of the wet FGD system may limit the control efficiency at IPP IPPs controlled

emission rate will still be significantly lower than the emission rate achieved at siimf projects
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To conclude the efficiency comparison control efficiency is function of the uncontrolled Sç

concentration in the flue gas High control efficiencies cannot be maintained as the uncontrolled

flue gas SO2 concentration decreases Therefo control efficiency can be misleading indicator

of control systems effectiveness

The design SO2 emission rate on IPP Unit is proposed atO.10 lb/MMBtu which is as low as any

of the applicable units in the RBLC database including the recently isued PSD permits

summarized in the table above An emission rate of 0.10 lb/MMBtu represents the most stringent

SO2 emission rate permitted at any similar source and will require
control efficiencnore than

92% base on worst-case design fuel Althoh IPP cannot propose more aggressive control

efficiency based on sitspecific considerations IPPs SQ emission rate will still be significantly

lower than the emission rate achieved at similar projects

The BACT analysis for H2S04

H2S04 Analysis

Sulfuric acid mist I-SO4 is generated in coal-fired boiler when sulfur trioxide SO3 in the flue

gas reacts with water to form sulfuric acid small portion of the sulfur dioxide SO2 generated

in the boiler will oxidize to SQ during the combustion process and some additional SQ to SO3

oxidation will occur across the SR Based on operating information from existing coal-fired

boilers and information available from equipment vendors it is estimated that approximately

1.0% of the flue gas SQ will oxidize to SO3 in the boiler and that an additional 1.2% of the flue

gas SO2 will convert to SO across the SCR SO3 is hygroscopic and will absorb moisture to form

H2S04 at gas temperatures below the suliliric acid dew point

portion of the SO3 generated in the boiler and SCR will be captured in the units flue gas

desulfurization system IPA proposed wet FGD as BACT for SO2 because it will provide the most

stringent SO2 control SO which is very reactive will react with alkaline componentf the

desulfurization scrubber slurry However in the case of wet FGD SQ entering the wet scrubbers

may also react with water and create micron sized sulfuric acid droplets Some of the micrnized

droplets may pass through the FGD spray
levels andthe mist eliminator and be emitted as sulfuric

acid mist

SO3 generated in the boiler and SCR may also be captured in the units fabric filter BACT for

PM10 control Fly ash cake that accumulates on the filter bags acts as an alkaline filter through

which the flue gas must pass SQ will readily react with alkaline components of the fly ash at

temperatures below the FSO4 dew point to form sulfate salts The SQ removal efficiency of

fabric filter is dependent upon the alkalinity of the fly ash cke Fabric fitters associated with

highly alkaline fly ash may significantly reduce the SQconcentration in the flue gas

In its BACT analysis IPA concluded based on the design coal information and information

available in the technical literaturethat the wet FGD system would reduce potential I-SO4

emissions by approximately 40% Intermountain Power Project Notice of Intent December 2002

page 6-1 No additional credit was taken for ljSO4 removal in the units fabric filters To more
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accurately characterize the sitspecific SO3 generation rates and removal efficiencies in boiler

similar in design to the proposed Unit IPA conducted stack testing at the existing IPP Unit

Based on the results of the stack tests and information availableii the technical literature the

following S03/H2S04 generation rates and control efficiencies will be used in this evaluation

SO2 to SO3 Conversion in the Boiler 1.0%

SO2 to SO3 Conversion in the SCR 1.2%

SO3 removal in the Fabric Filter 40%

H2SO4 Removal in the Wet FGD 84%

Overall H2SO4 Removal Efficiency 90%

Based on worst-case design fuel i.e fuel that results in the highest 5O2/S03 emission rate the

maximum potential I-SO4 emission rate is calculated to be 0.045 lhIMMBtu Assuming the

control efficiencies listed above the system will achieve an overall H2SO4 control efficiency of

approximately 90% with the fabric filter and wet FGD l3ased on an overall control efficiency of

90% the controlled H2SO4 emission rate will he reduced to 0.0044 lb/MMBtu or approximately

1.5 ppmvd 3% 02 Emission calculations are provided in Tables and

Table

Calculatioii of MaNilnuin lncoiiliolled Sulfuric Acid Iisl Eniissioius

Parameter Unit Value

FuU Load iteat input to Boiler irimBtathr 9050

Primaiy Fttel Feed Rate lb/hr 808541

SuWtu Content
075

Potential S0 in Boiler flue Gas tb/hr 12128

Potential 502 in Boiler Flue Gas lbmole/hr 189.5

SO2 to SO3 Conversion in Boiler 1%

Potential S0 in Boiler Flue Gas ibmo Ic/hr .9

SO2 Entering the SCR Ibmole/hr 187.6

503 to 503 Conversion in 5CR estimate 1.2%

S0 Generoted Across SCR thmole/lir 2.27

Potential Flue Gas S0 Exiting the SCR lbiuole/hr 4.17

so to l4SO Conversion 100

Potential HSO3 Emhsions lb/hi 408

Potentla.1 HS0.3 Em.ission Rate thtnlirlBtu 0.045

Table

Calculation of Sulfuric Acid Mist Emission Controls

Parunieter Unit Value

S0 Entering tile Fabiic Filter lb/hr 33.3

.S01 Remova.l in the Fabric Filter 40

SO Entering the EGO lb/hr 200

Potential HS01 in the POD lb/hr 245

1S04 Reinvai in the FOD 84%

Controlled H2S04 Emissions lb/hr 40

Controlled H2S04 Emission Rate 1birimBtu 0.0044

HrSOj Concentration in Stacl Gas Ilpmvd 3% 03 1.5
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Step

H2S04 and the precursor to H2S04 SO3 will be captured in emission control technologies

designed to control SQ Therefore the same potertial control technologies evaluated for SQ

control were also evaluated for FSO4 control In addition SO3 generated in the boiler and SCR

may be captured in the units fabric filter therefore fabric filtration was included in the control

technology evaluation One additional post-FGD control technology wet electrostatic

precipitation WESP was also identified as potential ISO4control technology I-SO4 control

technologies evaluated included

Wet limestone scrubbing

Wet lime scrubbing

Lime spray dryer

Circulating dry scrubber

Fabric filter

Wet electrostatic precipitation

Step2

All of the control options listed above re technicMly feasible for use in reducing H2SO4

emissions The use of circulatingdry scrulór generally requires the use of high calcium fly ash

to provide the alkalinity needed trect withSO3 The potential coals for IPP Unit boiler are not

particularly high in calciumjEiuthnre
because of the high particulate loading associated with

circulating dry scrubbing syste thpressure drop across fabric filter is generally

unacceptable and electrostatic preoitators are generally used for particulate control Based on

this it can be conclud4d that fabric filter represents BACT for particulate matter control and

therefore will not coiider electrostatic precipitation for particulate matter control Finally the

circulating dry scrubbØ gh1imited application and has not been used on large pulverized coal-

fired boilers Assuming that circulthng dry scrubber system could be designed for the proposed

project it is anticipated that the SQ and SO3 control efficiencies would be lower thanthe control

efficiency of the proposed control system For these reasons circulating dry scrubbing was

eliminated from further consideration

In addition BACT for H2S04 control technology needs to be compatible with the control

technology defined as BACT for SQ and PM10 In other words the unit cannot be equipped with

wet FGD system for SQ control and dry FGD system for FSO4 control In the BACT section

for the PM10 it was determined that fabric filter represents BACT for the control of PI4 and in

the BACT section for SQ it was determined that wet limestone scrubbing represents BACT for

the control of SO2 Therefore based on sitoand coal specific considerations circulating dry

scrubbing wet lime scrubbing and lime spray drying must be excluded from further consideration

and only control technologies that can be used in conjunction witlu fabric filter and wet limestone

scrubbing will be considered technology feasible for the control of 12EO4

With respect to wet electrostatic precipitation
there is limited commercial operating experience

upon which to base conclusion regarding the tehnical feasibility and effectiveness of WESP on
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large utility boiler fired on Utah bituminous coal The proposed Unit is nominal 954ross

MW unit which is significantly larger than any existing unit equipped with WESP

Furthermore the proposel primary fuel Utah bituminous coal has sulfur content significantly

lower than the sulfur content of fuels typically associated with WESP such as petroleum coke and

high sulfur eastern bituminous coal In fact the maximum FISO4 concentration in the thit flue

gas is already expected to be significantly below 10 ppmvd 3% level generally associated

with controlled H2S04 emission rate

Even though WESP has not been proven to be technically feasible and capable of reducing B04

emissions fiom pulverized coal-fired unit similar to IPAs proposed Unit for completeness

IPA is including WESP as potential I-SO4 control technology in this BACT evaluation

Until recently WESP technology has not been applied to thutility industry because of the high

gas flow volumes and the relatively low acid mist concextions associated with utility flue gas

WESP has been used successfully in industrial
aplicatii

cbassulfuric acid plants and

municipal waste combustion which have signifietly lower flue gas flow rates and significantly

higher acid mist concentrations

There is limited commercial operating experiencupon which to base conclusion regarding the

technical feasibility and effectiveness of WESP on large utility boiler fired on Utah bituminous

coal The proposed Unit is nominal 95Q-gro MW unit which is significantly larger than any

existing unit equipped with WESPnot untthg the IPP Units Furthermore the proposed

primary fuel Utah bitumrn8tis cdal has sulThr content significantly lower than the sulfur content

of fuels typically associatedWith WESP such as petroleum coke and high sulfur eastern

bituminous coal In fact the Iaximuni H2S04 concentration in the Unit flue gas is already

expected to be significantly belowfb ppmvd 3% 02 level generally associated with

controlled H2S04 eimsion rate

Furthermore WESP nerally been used to reduce acid mist concentrations that have

contributed to opacity at units firing high sulfur fuels Suldiric acid concentrations in the flue gas

greater
than approximately 10 ppm may contribute to visible plume from the stack It is not

expected that an acid mist concentration of 1.5 ppmvd 3% will contribute to opacity Even

though WESP system ls not been proven to be technically feasible and capable of reducing

H2S04 emissions from pulverized coalfired unit similar to IPPs proposed Unit the maximum

control efficiency based on the anticipated flue gas USO4 concentration would not be eçected

to be greater than approximately 8O% under optimal conditions This control efficiency would

result in controlled FS04 emission rate of approximately 0.00088 lb/MMBtu reducing the flue

gas H2S04 concentration to approximately 0.30 ppmvd 3% and represents an overall control

efficiency with FF wet FGD WESP of approximately 98%

Economic Evaluation

Table presents the projected capital costs and annual operating costs associated with building

and operating WESP system to control FS04 mist from nominal 950-gross MW unit Table

shows the average annual cost effectiveness for the WESP assuming 70% posbvet FGD H2S04

control
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Table3

H2S04 Emission Control System

Cost Siunmar

Total capital rotal capital ..nnual capital Arniual iotal Annual

Control Investment Investment Reeoverv Cost Operating Costs Costs

echnoIogy 51kW S/year year S/year

WJSI SS.2QO.OOO S7l0O s6.cc7.loO SI4.lTh.XO

Capital eosts ptvided in Table re osed on th averae put ad equipment cost proided by kir WEP
vendors plus typical eosttwLors atirlbuiabk to j1kition contht equipmenL

Table

II SO4 Emlssion Control System

Cost Effrctlveness

Total Annual Annual Average Annual

Control Technology cost Emission Cost

Reduction Effectiveness

S/year p3 S/Ion

WESI S14.176900 139 SlOl.990

Annual emissiona were caletdated based on controlled emission rate of QLX44 lhmmliiu

174 with the PP plus PCI con1iurationand 0.000$8 lb/mmi3tu 35 ith the

WESP eoritigurntion

4kc

Based on the presented it nbe coi1ed that WESP has not been proven as technically

feasible control option to redi2SOImissions from large pulverized coalfired unit fired on

low sulfur
bituminousA6al Furmoreeven if WESP is considered to be technically feasible it

should be excluded frm consi4ra ion as BACT based on economic impact The cost

effectiveness of systet designed to reduce the post-wet FGD H2 SO4 emission rate by

80% is approximatelO190/ton which exceeds the cost effectiveness guidelines used in prior

BACT determinations is not cost warranted

Fabric filtration and wet FGD have been proposed as BACT for PM0 and SO2 control

respectively because they provide the most stringent emission control Based on stack tests on

IPP Unit this combination of control technologies is expected to reduce potentlhH2SO4

emissions by approximately 90% Emission reduction is achieved in the fabric filter cake because

of the alkalinity of the Utah coal and additional control is achieved in the wet FGD Assuming

control efficiency of 90% the controlled FSO4 emission rate will be 0.0044 lbtMMBtu or

approximately 1.5 ppmvd 3% It is not expected that an acid mist concentration of 1.5

ppmvd 3% will contribute to opacity from the proposed unit

Step

Emission rates for each of the technically feasil H2S04 removal technologies are ranked in order

of their control effectiveness These effectiveness values are provided in the table below

H2S04 Control Technology Emission Rate Ranking
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Control Technology H2S04 Reduction

Fabric Filter Wet Limestcne Approximately 98%

Scrubbing Wet Electrostatic

Precipitation

Fabric Filter Wet Limestone Approximately 90%

Scrubbing

Estimated maximum J-SO4 emission control efficiencies listed in the table are the results of stack

testing on IPPs existing Unit and engineering estimates

Step

This step involves the consideration of energy environmental and economic impacts associated

with each technically feasible controltechnology The4ppwn process requires that the

evaluation begin with the mosteffective technology For generating unit the top H2S04

control technology consists of combination of fabxic filter et limestone scrubbing and wet

electrostatic precipitation
This combination of control technologies will reduce potential H2S04

emissions by approximately 98 percent
The second nt effective combination of control

technologies consists of fabric filter plus wtlu4Ston scrubbing This combination of control

technologies will reduce potential IjSO4 emissions by approximately 90 percent

Both combinations of control systemS$iilitsultAci collateral environmental impacts For

example both systems will consumfratetand4enerate
coal combustion wastes that must be

managed and disposed oThi landfill Whn comparing both combinations of controls wet

electrostatic precipitation
wiI1esultinincreased water consumption and energy consumption

However the collateral envinntaVmpacts associated with wet electrostatic precipitation do

not exclude it from consideratioi BACT

Therefore it is necetharyteialuate each combination of control systems for economic impacts

Assuming that wet tatic precipitation system is technically feasible the cost effectiveness

of WESP system designed to reduce postFGD H2S04 additional emissions by 80% is morethan

$100000 per ton This cost effectiveness exceeds the cost effectiveness guidelines used by

UDAQ in prior BACT determinations

Step

The final step in the top-down BACT analysis process is to selectBACT

Recently Issued PSD Permits H2S04 Limits

Name Type/Size H2S04 Limit Control Equip

Hawthorne Unit Pulverized No Limit Dry Lime FGD

Missouri Coal

570 MW
Springerville

Pulverized 0.0115 Dry Lime FGD

Units and Coal lb/MMBtu

Arizona 450 MW each
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In each permit listed in the above table the technology identified as BACT for the control of

H2S04 is the same control lechnology idencilied as BACT for the control of SO2 The only

exception is the proposed Thoroughbred facility that included wet electrostatic precipitation to

control H2S04 emissions However the proposed Thoroughbred facility will be fired on high-

sulfur midwestern bituminous coal 4.24% by weight Based on informationavailable in the

Thoroughbred permit application the potential uncontrolled SO2 emission rate at Thoroughbred is

approximately 8.51 lb/MMBtu This emission rate is more then five times the uncontrolled SO2

emission rate at WA Unit This high SO2 concentration will result in significantly more SQ and

H2S04 and could contribute to acid mist opacity problems at the facility Therefore wet

electrostatic precipitation system may be required to address potential opacity issues and the

control efficimcy of wet electrostatic precipitation system will be more reasonable for system

fired on high-sulfur coal

In the BACT section for SO2 it was concluded that wet limestone scrubbing would provide the

most stringent SO2 emission control on proposed Urit and that wet limestonescrubbing

represents BACT for the control of Based on stack test conducted at the existing IPP station

it has been determined that the combination of fabric filters and wet scrubbing will also reduce

potential H2S04 emissions by approximately 90% This combination of technologies will reduce

the 142504 emission rate to approximately 174 lb/hr or 0.0044 lb/MMBtu This emission rate is

already below the emission rates listed in the above table Although wet electrostatiprecipitation

may provide some incremental reduction inH2SO4 emissions the cost associated with the

incremental emission reduction is not warranted Also based on the presented earlier it can be

concluded that WESP has not been proven as technicalj feasible control option to reduce 1-ISO4

missions from large pulverized coaffired unit fired on low sulfur bituminous coal Therefore

the combination of fabric filter and wet limestone scrubbing is proposed as ACT for the control
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Kansas Coal

660 MW
Thoroughbred Pulverized 0.00497 Wet Limestone

Units and Coal lb/MMBtu FGD Wet

Kentucky 750 MW each Electrostatic

Precipitation

Wygen Unit Pulverized 0.00463 Dry Lime FGD

Wyoming Coal lb/MMBtu

500 MW
Bull Mountain Pulverized No Limit Dry Lime FGD

Roundup Unit Coal

Montana ____
780 MW -_________--

Plum Point Pulverized 0.0061 Dry Lime FGD

Energy Station Coal lb/MMl3tu

Units and 550 800 NIW

Arkansas each _________ _____-____

Rocky Mountain Pulverized No Limit Wet Lime FGD
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of H2S04

The BACT analysis for NO1

NO1 Analysis

NO will be emitted by combustion of coal in the boiler NQ is formed in the combustion process

when the peak flame temperature reaches sufficiently high temperature approximately 2500F
The first step is to evahate NO1 controls determined to be BACT by permitting agencies across

the United States This information is available from the EPA RBLC database Additional

technology reviews from sources including EPAs NSR bulletin board BACT guideline- South

Coast Air Quality Management District control technology vendors technical journals and web

sites and other recently issued federal/state/local NSR

Step

SCR

Step

LNB
Good

Flue gas reci

are

All of these flue gas
recirculation are listed in the RBLC and are thus deemed

to be feasible Flue gäTrcu1ation is an older technology that is not very effective in controlling

NO1 on coal-fired units Therefore it is eliminated as not being technically feasible.SCR has not

been proven on coal-fired units using the specific type of coal proposed for Unit Based on

consultation with manufacturers from technical point of view and with the successful operating

history at other facilities SCR is being proposed for use on this project

Step

Emission rates for each of the remaining technology combinÆtnsare required to rank them in

order of effectiveness These emission rates are provided in the table below The control

efficiencies are from the RBLC database and are provided in the IPSC NOl dated May 14 2003

Appendix Table F-9

NO1 Control Technology Emission Rate Ranking

Control Technology NO1 Emission Rate

SCR 0.070.15

SNCR 0.12 0.25
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LNBs with Overfire Air 0.15 0.33

LNBs 0.32 0.39

Combustion Controls 0.23 0.55

NSPS Limit 016b

Pounds per MMBtu as found in the RBLC datthase

Converted from NSPS limit of 1.6 pounds per MWhr assuming heat rate of 10000 Btu per

kWh The NSPS regulations require that BACT be no higher than emissions limits contained in

the NSPS Because there is an NSPS that applies to the boilersthat NSPS emission limit is

included in the ranking

Step

SCR with LNBs and overfire air is being proposed for lb is prqicct SCR is control technique

that reacts ammonia with the NQ in the flue gas at the appropriate temperature in the presence of

catalyst to form water and nitrogen

SCR has two well-documented environmental impacts associated with it emissions of unreacted

ammonia and disposal of spent catalyst Some ammonia emissions called ammonia slip from an

SCR system are unavoidable lecause of imperfect distribution of the reacting gases and ammonia

injection control limitations Also the removal efficiency depends on the ratio of ammonia to

NOR Increasing the amount of ammonia injected increases the control efficiency but also

increases the amount of unreacted ammonia that is emitted to the atmosphere Ammonia

emissions from welkontrolled SCR system can likely be limited to ppmv or less Ammonia

emissions are of concern because ammonia is significant contributor to regional secondary

particulate formation and visibility degradation In this case reduced NO emissions as an

environmental benefit would he traded for increased ammonia emissions as an environmental

detriment

The other environmental impact associated with SCR is disposal of the spent catalyst The

catalysts used in SCR systems must be replaced every to years These catalysts contain heavy

metals including vanadium pentoxide Vanadium pentoxide is an acute hazardous waste under the

Resource Conseration and Recovery Act RCRA Part 261 Subpart Lists of Hazardous

Materials This must be addressed when disposing of the spent catalyst

The use of SCR may result in increased SQ to SO3 oxidation which would result in higher inlet

concentration of H2 SO4 entering the wet limestone FGD system However the FGD system will

remove significant portion of the 9S04 prior to stack discharge

There are also significant cost impacts associated with SCR Since the use of SCR is thought to

represent
the most effective NQ control technique that can be applied to PGfired boilers no

economic evaluation is required

The next control technology in the hierarchy is SNCR The range of control efficiencies for

SNCR ranges above the NSPS so it was notevaluated further The other technologies listed in the

above table were also not determined able to achieve level of control sufficient to meet NSPS

and were not considered further either As such further evaluation of energy environmental and
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cost data is not required

Step

The final step in the top-down BACT analysis process is to select BACT EPAs RBLC database

and other recently issued permits were again consulted to assist in selecting BACT for this project

The NO BACT limits from otherrecently issued PSD permits for PGfired boilers are

summarized in the table below

Recently Issued PSD Permits NO Limits

Name Type/Size NO Limit Control Equipment

Hawthorne Unit Pulverized Coal 0.08 lb/MMBtu Low-NOr Burners

Missouri 570 MW 30 day iolhng avg with SCR

olo llc/MBtu 24 Initial limit of 12

hour avg lb/MMBtu for first 36

months

Springerville
Pulverized Coal 6/gross MWh Low-NO Burners

Units and 450 MW each 30 day rolling avg with SCR

Arizona 9600 tpy Units 1-4 Netted with Units

and no increase in

facility NO emissions

Holcomb Unit Pulverized coal 08 lb/MMBtu Low-NO Burners

Kansas 660 MW 30 day rolling avg with SCR
Initial limit of 12

lb/MMBtu for first 18

months

Thoroughbred Pulverized Coal 08 lbIMMBtu Low-NOt Burners

Units and 750MW each 30 day rolling avg with SCR

Kentucky

Wygen Unit Pulverized Coal 0.07 lb/MMBtu Low-NOr Burners

Wyoming 500 MW 30 day rolling avg with SCR

Bull Mountain Pulverized Coal 0.07 lb/MMBtu 24 Low-NO Burners

Roundup Unit 780 MW hour avg with SCR

Montana 0.10 lb/MMBtu

hour avg

Plum Point Pulverized Coal 0.09 lb/MMBtu Low-NO Burners

Energy Station 550 800 MW each 30 day rolling avg with SCR

Units and Draft Permit

Arkansas

Rocky Mountain Pulverized Coal 0.09 lb/MMBtu Low-NOr Burners

Power Hardin 113 MW 30 day rolling avg with SCR

Unit

Montana

All the permits above exempt startup shutdown and malfunction in the shoi4erm hour 24

hour and 30 day emission limits
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Of the projects fourd only SCR is shown to meet NSPS The installation of LNBs OFA and

SCR on IPP Unit will result in NQ outlet emission rate of 0.07 lb/MMBtu This is lower than

any project listed in the RBLC and as low as any of the recently issued permits that reviewed

for coal-fired utility boilers as outlined in the above table Therefore LNBs and SCR are selected

as BACT for this project with an emission limit of 0.07 lb/MMBtu based om 24-hour rolling

average The modeling was performed with NQ outlet emission rate of 0.07 lb/MMBtu based

on manufacturers emission rate guarantee

Despite the fact that SCR is being used to control NQ emissions from other pulverized coalfired

boilers SCR is relatively new control system and there is limiteddng-term operating experience

Furthermore there is no actual operating experience demonstrating the affect that Utah

bituminous coals may have on the SCR catalyst Although Utah coals do not appear to exhibit

qualities that will adversely impact SCR peformance Wjihf actual operating experience the

possibility exists that flue gas characteristics uniq9e to tfcoals may cause unforeseen catalyst

deterioration or deactivation If technical issueshoutd au lng SCR installation on Unit

that demonstrate that with outlet emission ratof 07 lb/MMBtu cannot be achieved in

practice on Unit the permit limit may need to be juted to reflect the long-term performance

that the system is capable of achieving In the unlikeleyent that this becomes an issue modeling

of revised emission rate would be performed tsuecompliance with the NAAQS

The BACT analysis for CO and VQs Emissions

Step

Only two control techno1ogiâIe been identified for control of CO and VOC on coal-fired

boilers

Catalytic oxidation

Combustionl1s

Catalytic oxidation is postcombustion control device that would be applied to the combustion

system exhaust while combustion controls are part of the combustion system design

Step

Catalytic oxidation has been the control alternative used to obtain the most stringent control level

for CO and VOCs emitting from primarily combustion turbines firing natural gas This

alternative however has never been applied to PGfired unit so this technology has not been

demonstrated in practice in this application

For sulfur containing fuels such as coal an oxidation catalyst will convert Sto SO3 and

therefore this conversion would result in unacceptable levels of corrosion to the flue gasystem

Generally oxidation catalysts are designed for maximum particulate loading of 50 milligrams per

cubic meter mg/ni The proposed IPP Unit boiler will have particulate loading upstream of

the fabric filter in excess of 5000 mgIn In addition trace elements present in coal in particular

chlorine are poisonous to oxidation catalysts There are no catalysts developed that have or can be
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applied to PC-fired boilers due to the high levels of PM and trace elements present in the flue gas

Although the catalyst could be installed downstream of the fabric filter where the concentration of

PM in the flue gas is much lower than at the outlet of the boiler the flue gas temperature at that

point will be approximately 300F This is well belothe minimum temperature required 60YF
for operation of oxidation catalyst The flue gas would have to be reheated resulting in significant

unfavorable energy and economic impacts

For these reasons as well as the generally low levels of CO and VOCn PC-fired units no

PC-fired boilers have been equipped with oxidation catalysts Use of an oxidation catalyst system

in the proposed IPP Unit PC-fired boiler is thus considered technically infeasible Thus this

alternative cannot be considered to epresent BACT for control of CO and VOCs

Step

Based on the Step analysis combustion control is the only remaining technology for this

application

Step4

There are no environmental or energy costs associated ith combustion control

Step

Recently Issued PSD Permits CO Limits

Name Type/Size CO Limit Comments

Hawthorne Unit Pu1veæi Coal 16 lbIMMBtu Combustion control

Missouri 570 M\1P
CEMS not required

Stack test used for

compliance

Springerville Iiilverized Coal 0.15 lb/MMBtu Combustion control

Units and 450 MW each 30 day rolling average CEMS used for compliance

Arizona

Holcomb Unit Pulverized Coal 0.15 lbIMMBtu Combustion control

Kansas 660 MW CEMS not required

Stack test used for

compliance

If CO and NO limit cannot

be met simultaneously

State will revise CO limit

Thoroughbred Pulverized Coal 0.10 lb/MMBtu Combustion control

Units and 750 MW each 30 day rolling avg CEMS used for compliance

Kentucky

Wygen Unit Pulverized Coal 0.15 lb/MMBtu Combustion control

Wyoming 500 MW CEMS not required

Stack test used for

compliance

Bull Mountain Pulverized Coal 0.15 lb/MMBtu Combustion control
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Roundup Unit 780 MW CEMS not required

Montana Stack test used for

compliance

Plum Point Energy Pulverized Coal 0.16 lb/MMBtu Combustion control

Station Unit 550 800 MW CEMS used for compliance

Arkansas

Rocky Mountain Pulverized Coal 0.15 lbIMMBtu Combustion control

Power Hardin Unit 113 MW CEMS not required

Stack test used for

Montana compliance

Council Bluffs Pulverized Coal 0.154 lb/MMBtu Combustion control

Energy Center Unit 750 MW day avg CEMS used for compliance

5l77tpy IfCOandNOlimitcannot

Iowa be met simultaneously

State will revise CO limit

All the permits above except Bull Mountain Roundup exethpt startup shutdown and malfunction

in the short-term hour hour 24 hour and 30 day emission limits

The BACT analysis in the IPP permit application concluded that combustion control was the

appropriate control technology with an emission limit of 0.1 54 lbfMMBtu This is equivalent to

boiler outlet concentration of 180 ppmvd at full load with the range of coals designed for the unit

It is expected that this will be the emission rate guarantee by boiler equipment vendors IPP

proposes to demonrate compliance with this limit based on initial performance stack testing and

periodic compliance stack tests during the operating permit term

CO limits in other recently issued PSD permits for pulverized coal-fired utility boilers are shown

in Table Eight of nine permits have limits between 0.15 and 0.16 lb/MMBtu The other permit

Thoroughbred Units and in Kentucky has permit limit of 0.10 lb/MMBtu based on 30-day

rolling average Five of the nine units will use stack testing to demonstrate compliance with the

limit the other four will iii ilize CO CEMS to demonstrate compliance

All of the recently permitted units except Thoroughbred burn either western bituminous coals or

western PRB subbituminous coals Boiler vendors have suppliecCO guarantees in the range of

0.15 0.16 lb/MMBtu for new pulverized coal boilers that burn the western coals The

Thoroughbred units are designed to burn eastern bituminous coal In addition Thoroughbred has

higher NO limit 0.08 lb/MMBtu which diows lower CO limit to be achieved The limit is

also based on 30-day rolling average using CEMS IPP is proposing to demonstrate compliance

with CO limit based on the average of three hour CO stack tests Also the Thoroughbred CO

permit limit has not been demonstrated since the units are not yet built and operational Of all the

recently issued permits only Hawthorne Unit is operational and has demonstrated compliance

with 0.16 lb/MMBtu CO permit limit

For the reasons stated above IPPfeels that CO limit of 0.15 lbfMMBtu and the use of stack

testing for compliance demonstration is appropriate for IPP Unit The modeling conducted for

IPP Unit demonstrated that the CO impacts are well below the Class II modeling significance

levels for both the 1-hour and 8-hour CO standards
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Recently Issued PSD Permits- VOC Limits

Name Type/Size \OC Limit Comments

Hawthorne Unit Pulverized Coal 0.0036 lb/MMBtu Combustion control

Missouri 570 MW Stack test used for

compliance

Springerville Pulverized Coal 0.06 lb/ton coal Combustion control

Units and 450 MW each hour average Stack test used for

Arizona compliance

Holcomb Unit Pulverized Coal 0.0035 lb/MMBtu Combustion control

Kansas 660 MW Stack test used for

compliance

IIVOC and NO limit

cannot be met

simultaneously State will

revise VOC limit

Thoroughbred Pulverized Coal 0.0072 lb/MMBtu Combustion control

Units and 750 MW each 30 day rolling avg Compliance with CO limit

Kentucky used to demonstrate

compliance with VOC limit

Wygen Unit Pulverized Coal 0.01 lb/MMBtu Combustion control

Wyoming 500 MW Initial Stack test used for

compliance

Bull Mountain PuIveized Coal 1.0030 lb/MMBtu Combustion control

Roundup Unit 780 MW Stack tests not required

Montana

Plum Point Energy Pulverized Coal 0.02 lb/MMBtu Combustion control

Station Unit 550 800 MW Stack test used for

Arkansas compliance

Rocky Mountain Pulverized Coal 0.0034 lbIMMBtu Combustion control

Power Hardin Unit 13 MW Stack tests not required

Montana

Council Bluffs Pulverized Coal 0.0036 lb/MMBtu Combustion control

Energy Center Unit 750 MW Initial Stack test used for

compliance

Iowa

All the permits above except Bull Mountain Roundup exempt startup shutdown and malfunction

in the short-term hour hour 24 hour and 30 day emission limits

The BACT analysis in the IPP permit application concluded that combustion control was the

appropriate control technology with an emission limit of 0.0027 lb/MMBtu It is expected that this

will be the emissbn rate guarantee by boiler equipment vendors IPP proposes to demonstrate

compliance with this limit based on an initial performance stack test

VOC limits in other recently issued PSD permits for pulverized coafired utility boilers are shown

in Table The nine permits have limits between 0.0030 and 0.0200 lb/MMBtu depending on the
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boiler type and design coal Six of the nine units will use initial stack testing to demonstrate

compliance with the limit the other three do not require compliance demnstration

The IPP Unit proposed VOC limit of 0.0027 lbfMMBtu is lower than any of the other recently

issued permits IPP feels that VOC limit of 0.0027 lb/MMBtu and the use of an initial stack test

for compliance demonstration is appropriate

The estimated emissions of CO and VOCs on IPP Unit boiler are among the lowest of the

emissions shown for applicable projects in the RBLC or other recently issued permits The final

step in the top-down BACT analysis process is to select BACT Based on the hove analysis

combustion control for CO and VOCs is chosen as BACT for this project with an emission limit of

0.150 Ib/MMBtu for CO and 0.0027 lbfMMBtu for VOCs

PM and PM10 BACT Analysis

PM and PM10 emissions will be emitted from the boiler cng towers and the coal limestone

ash and sludge handling systems An analysis forh emissions from the boiler is presented

followed by an analysis for the cooling towers followed by analyses of the coal limestone sludge

and ash handling systems

PM and PM10 Analysis for Boiler

Step

Two control technologies for col-firL boilers have been identified for PM and PM10 control

Electrostatic precipitators ESPs
Fabric filters

Step

ESPs ESP technology is applicable to variety of coal cmbustion sources ESPs remove PM

from the flue gas stream by charging fly ash particles with very high dc voltage and attracting

these particles to grounded collection plates layer of collected particles forms on the collecting

plates and is removed by rapping the plates The collected ash particles drop into hoppers below

the precipitator and are periodically removed by the fly ash handling system

Fabric Filter Fabric filtration has been widely applied to coal combustion sources since the eal

1970s and consists of number of filtering elements bags along with bag cleaning system

contained in main shell structure incorporating dust hoppers Fabric filters use fiberglass fabric

bags as filters to collect PM The particulateladen gas enters fabric filter compartment and

passes through the bags and through layer of accumulated PM collected on the fabric of the filter

bags The collected PM forms filter cake layer on the bag that enhances the bags filtering

efficiency However ecessive caking will increase the pressure drop across the fabric filter

When this occurs the fabric filter is placed into cleaning cycle and the excess PM is removed to

the ash collection system

Project Modification to DAQBO49-02 to Add Unit

March 2004

Page 123

IPI O_003078



Fabric filtration is constantemission control devie Pressure drop across the filters inlet

particulate loading or changes in gas volumes may change the rate of filter cake buildup but will

not change the final emission rate Actual performance of fabrif.filter depends on specific items

such as air/cloth ratio permeability of the filter cake the loading and nature of the particles e.g

irregular-shaped or spherical particle size distribution and to some extent the frequency of the

cleaning cycle

Fabric filter system design involves mit loading rates fly ash characteristics the selection of the

cleaning mechanism and selection of suitable filter fabric and finish Specific design parameters

cannot be established until the actual fabric filter manufacturer is determined howevçithe fabric

filter system will be designed to achieve filterable emission rate no greater than 0.0 15

lb/MMBtu which represents
control efficiency of 99.825 percent

Fabric filters are effective in meeting NSPS emission requirements on PC-fired boilers Fabric

filters have been used as control technology of choice oi jetswhere lowest achievable

emissions reduction LAER review is required kJnhke ESPsfabric filter design is not based on

any physical properties of the fly ash

Step3

The fabric filter is more effective at capturing fine particulate than an ESP because ESPs tend to

selectively collect larger particles Large particles have high mass to surface area ratio which

allows charged particle to le effieintly lragged through the flue gas stream for collection on

charged plate Ultra fine particles havea low terminal velocity and cannot carry strong enough

electrical charge to result in omj5lte collection The fabric filter is also more effective at

collecting fly ash generated from western low sulfur coals such as those combusted at IPP ESPs

operate by first electrostatically charging for collection and then discharging the fly ash particles

for removal in the ash hardhng system Western low sulfur coal fly ash has very high electrical

resistivity that makesft1difficult for the ESP to charge and then discharge the particles One

solution that has been attempted on western power plants is the use of hotside precipitator that

operates at approximately 800F asopposed to the approximately 250F operating temperature

used on most ESPs Another solution has been to inject flue gasconditioning agent to alter the

resistivity of the fly ash However even with this change in operating temperature or the injectit

of conditioning agent the ESP is still less effective than fabric filter at collecting fly ash in

western power plants

Step

No negative environmental impacts have been identified for use of fabric filter to control

particulate
emissions fromPC-fired boilers There is however highenergy demand for this

system Energy is required to operate large fans to overcome the complete systems fabric filter

and associated ductwork 8- to 12-inch water gauge pressure drop and miscellaneous loaduch

as electric hopper heating As baghouse filters are thought to represent
the most effective PM and

PM10 control technique that can be applied to PGfired boilers no economic evaluation is

warranted
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Step

The fabric filter proposed for IPP Unit3 will have design collection efficiencof 99.825 percent

The PM10 BACT limits from other recently issued PSD permits for PCfired boilers are

summarized in the table below

Recently Issued PSD Permits PM10 Limits

Name Type/Size PM10 Limit Control Equipment

Hawthorne Unit Pulverized Coal 0.018 lbfMMBtu Fabric Filter

Missouri 570 MW 20% Opacity Compliance based on

annual test

Condensable PM10 not

______ _____ ________-_______ _______-
specified ______

Springerville Pulverized Coal 0.015 Ib/MMBtu PM Fabric Filter

Units and 450 MW each hour rolling avg Compliance based on

Arizona 0.055 Ib1MMBtu annual test

PM10 PM limit is filterable

hour rolling avg only PM10 limit

15% Opacity includes filterable and

condensable

Holcomb Unit Pulverized Coal 0.018 lh/MMBtu Fabric Filter

Kansas 660 MW 20% Opacity Compliance based on

2-hr stack tests

Condensable PM10 not

specified

Thoroughbred Pulverized Coal 0.0 18 lb/MMBtu Electrostatic

Units and 750 MW each hour avg Precipitator

Kentucky 20% Opacity Limit is filterable

PM10 only

Wygen Unit Pulverized Coal 0.0 12 lb/MMBtu Fabric Filter

Wyoming 500 MW 20% Opacity Limit is filterable

PM10 only

Bull Mountain Pulverized Coal 0.015 lb/MMBtu Fabric Filter

Roundup Unit 780 MW 20% Opacity Limit may be reduced

Montana to 0.012 lb/MMBtu

based on performance

test

Condensable PM10 not

specified

Plum Point Pulverized Coal 0.0 18 lb/MMBtu Draft Permit

Energy Station 550 800 MW 10% Opacity Fabric Filter

Units and each Limit is filterable

Arkansas PM10 only

Rocky Mountain Pulverized Coal 0.0 15 lb/MMBtu Multiclones and Wet

Power Hardin 113 MW Lime FGD

Unit Limit is filterable
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PM10 only

All the permits above except Bull Mountain Roundup Unit exempt startup shutdown

and malfunction in the short term lbIMMBtu emission limits

JPSC submitted several papers with detailed operational and cost analysison comparing the

application of baghouse with Raytoritype bags and polytetrafluorethylene PTFEmembrane

coated bags also as GoreTex specialty bags

The average cost effecveness of the fabric filter system equipped with specialty bags will be

approximately 20 25% more expensive then the same system equipped with woven fiberglass or

Ryton-type bags Because of the large quantity of P1vj0 removed by the fabric filter 26
increase in cost effectiveness is significant

Based on the IPSC analysis the specialty bag system were only proposed on the Wyoming Wygen

Unit and PTFE-coated bags have not been used extensively on pulverized coal-fired boilers so

they have only tmrginally been demonstrated in practice in this application

Detailed comparison was performed by the IPSC and the thllowing are some of the highlights of it

oSulfuric acid mist is another PSD pollutant that rna he controlled in the fabric filter However

with respect to H2S04 and other acid
gases e.g. HCI and HF it is not expected that the type of

filter used in the fabric filter will impact acid gas removal Acid gases are removed as the flue gas

passes through the alkaline filter cake that accumulates on the filter bag Therefore acid gas

removal is function of the thickness and alkalinity of the filter cake Filter cake properties

including thickness and alkalinity are not of function of the bag material Therefore changing to

specialty coated filter bags is not expected to increase the sys terns acid gas removal efficiency

major portion of the condensable emissions

oBased on unit size of 500 MW gross the incremental annual cost increase at Wygen Unit

would be approximate lv $1 .59/kW-gross Wygen Unit has not yet been constructed so the

Wygen Unit cost estimate was probably based on 2002 design costs

In the IPP Unit cost estimate the incremental cost increase associated with using specialty bags

was calculated tobe $1669100/year $757200 capital recovery cost plus $911900 OM
Based on 950 MW-gross output the cost increase per kwgross would be $1 .76/k W-gross

Although this is approximately 10% higher than the cost estimate at Wygen it is well withithe

margin of budgetary cost estimate

In addition to the incremental difference in bag material cost there are other significant differences

between the Wygen and IPP Unit PMo BACT determinations First Wygen proposed 500

MW-gross pulverizl coal fired boiler compared the IPPs 950 MWgross boiler Based on unit

size and flue gas flow rates the IPP Unit baghouse will be significantly larger than the Wygen

baghouse Second Wygen will burn subbituminous coal and use spray dry abrber SDA
for SO2 control IPP Unit will primarily bum Utah bituminous coal and proposed wet

scrubber for SO2 control wet scrubber provides more stringent SQ control than an SDA As

discussed in IPPs NOT an SDA is typically located upstreai of the baghouse while wet
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scrubber is located downstream of the baghouse Because of the location of the scrubber the IPP

Unit baghouse will see higher flue gas temperatures and there will be corresponding slight

increase in particulate emissioi from dissolved solids in the wet FGD scrubber slurry On the

other hand the IPP wet scrubber provides the most stringent SQ control

Finally in its BACT determination Wygen assumed that the lowest emission rate it could

achieve with Ryton-type bags was 0.0 18 lb/MMBtu IPSC has received information that baghouse

vendors may be willing to guarantee PMo emission rate of 0.015 lb/MMBtu without using

specialty coated bags based on the IPP Unit design Wygen concluded that membrane bags

would be required to achieve either 0.0 15 or 0.0 12 lb/MMBtu presumably for the Wygen

design Therefore the Wygen incremental cost comparison between 0.018 lb/MMBtu and

0.0 12 lb/MMBtu resulted in an incremental cost effectivenesof $5846/ton Even though this

cost effectiveness is significantly greater than the cost
tyj Ily associated with PM- 10 control

WDEQ considered the incremental cost effectiveness abe reasonable for 012 lb/MMBtu

BACT is an emission limitation based on case.ycase reviosf emission control technologies

taking into account site-specific energy enviroi itand economic costs associated with each

alternative technology Based on
sitespecifidesigrriteria

including boiler design flue gas flow

rate flue gas tenperature uncontrolled partici loading sulfur dioxide control configuration

and bag material costs IPP concluded th an1emissidn rate of 012 lb/MMBtu may be technically

feasible however the incremental costof reducuig PM-10 emissions from Ol5to 012

lb/MMBtu approximately $1 40Q $1 600O/ton is cost unwarranted

In other words the cost of reiingthfirst 339400 tons of PM1 is approximately $31/ton

while the cost of removgt1e last 11 9tons increases to $15800/ton The incremental cost

increase associated with the lower emission limit is disproportionately high

The specialty bag syteJn rnayreduce annual PMi0 emissions by approximately 119 tons at cost

ranging from $1.67 $jjI9ifinillion dollars This results in an incremental cost effectiveness of

approximately $14000 to $16350 per ton This incremental cost is significantly greater than the

average cost effectiveness of the fabric filter system and is cost unwarranted

Effect on the cost analysis of Calculation ofihe Uncontrolled PM1O Emission Rate

In its PM1O BACT analysis IPA assumed that all particulate matter emitted as fly ash from the

boiler would be emitted as PM1O i.e particulate matter with an aerodynamic equivalent diameter

less than 10 microns the other hand the FLM calculated the uncontrolled PM1O emission

rate based on particulate size distribution in AP42

Although the fabric filter will be designed to control all particulate matter emitted from the boiler

it is likely that certainpercentage of the uncontrolled particulate matter will have an aerodynamic

diameter greater than 10 microns Therefore to calculate the cost effectiveness of the fabric filter

with respect to PM1O only it is appropriate to adjust the uncontrolled partiulate emission rate

AP-42 Section 1.1 includes the following emission factors for uncontrolled PM1O from coafired

boilers
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Table 1.1-4

Filterable PM1O 2.3A lb/ton coal fired

Where ash content of coal

Emission Factor Rating

AP-42 Table 1.1-6

Cumulative particle size distribution for dry bottom boilers burning pulverized bituminous and

subbituminous coal 23% of the uncontrolled particulate matter will have particle size 10

microns or below

The uncontrolled PM1O emission rate ushg each approach is provided below

PM PM10 AP-42 AP-42

_______
Table 1.1-4 Table 1.1-6

Maximum lb/hr 808541 808541 808541

Coal Feed ton/hr 404.27

Rate

Ash Content 12% 12% 12%

of Fuel

Fly Ash 80% fly ash 80% fly ash

Bottom Ash

Ratio

AP-42 na 2.3A 23% of PMtot

Emission

Factor

PM1O 808541 0.12 2.3 12 77620 0.23

Calculation 0.8 27.6 lb/ton

Uncontrolled lb/hr 77620 11158 17853

PM 10

Emission

Rate

Uncontrolled tpy 339976 48872 78196

PM 10

Emission

Rate

The baseline PM1O emission rate will affect the calculation of the fabric filters control efficiency

and average cost effectiveness However it will not change the controlled emission rate or

incremental cost effectiveness

In order to compare the control efficieicy of the proposed Unit fabric filter to other recently

permitted coal-fired utility boilers it is appropriate to assume that PMtotal PM1O i.e

uncontrolled PM1O emission rate 77620 lb/hr This approach is consistent with all other

recently permitted utility coal fired boilers However to be consistent with the FLM BACT cost

calculations IPA will recalculate the average cost effectiveness using the Table A4 AP-42

Project Modification to DAQO49-O2 to Add Unit

March 2004

Page 128

IPI O_003083



emission factor PM 10 2.3A lb/ton

Based on the above analysis the recently issued PSD permits listed in the above table and the EPA RBLC

database refer to Tables F-3 and F-4 in the IPSC NOT dated May 14 2003 Appendix fabric filter

with filterable PM emission rate of 0.020 lb/MMBtu based on 3-hour rolling average and filterable

PM0 emission rate of 0.015 lb/MMBtu based on 3-hour rolling average is selected as BACT for this

project.7

Boiler Startup and Shutdown BACT

IPSC Unit is designed as base load unit and because of it and based on historical Jequency of the

startups and shutdowns at the existing Units and it is expected to have very few startups and shutdowns

However IPSC will perform all startups and shutdowns in accordance with manufacturers written

operatmg mstructions and/or written procedures developed aintained by IPSC Startup and shutdown

procedures will be designed to mmimize all excess emissionia1l pollutants consistent with safe

operation of the unit In addition startup and shutdown emissôn and the results of the conservative

modeling demonstrate that NAAQS will be fully protected during Unit startup/shutdown and the AO

permit limits would be protective during these periods

BACT for Unit Cooling Towers

Stepi

The only control method for reducing PM $M10 emissions from cooling towers is the use of

drift eliminators

Step

Drift eliminators are technically feasible for this project and will be used

Step

Drift eliminators are the only control method identified for control of PM and PM emissions

from cooling towers Based on the above analysis and the EPA RBLC database drift eliminators

with control efficiency of 0.0005 percent gallons of drift per gallon of cooling water flow is

chosen as BACT for this project

BACT Analysis for Unit Coal Limestone and Ash Handling Systems

Step

PM and PM10 will be emitted from the handling of the coal for the power plant the collected ash

that results from the combustion process and limestone that is used as reagent for the wet

scrubber These emissions are fugitive dust that comes from the various transfer points in the

handling systems for these materials and fugitive emissions from the open storage and disposal

areas
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The potential technologies that can be used to control the fuive dust emissions are as follows for

various operations

Coal Pile Potential control technologies for an active coal storage pile include the use of an

enclosed storage barn or the use of water sprays and dust suppression chemicals on an outside pile

Water sprays and dust suppression chemicals arqotential control technologies for inactive long

term storage coal piles

Coal Handling Potential control technologies for coal storage transfer and handling operations

include the use of enclosures ented to fabric filters Telescopic chutescan be utilized for coal

unloading onto storage piles

Limestone Handling Potential control teclmologies
fo iiºtone storage transfer and handling

operations include the use of enclosures vented to fabri4ers Limestone truck unloading can be

performed in enclosures vented to fabric filter

Fly Ash Handling Storage silos and associatethtransfer operations will be vented to fabric filters

for control

Fly Ash/FGD Waste HaulRoadkrPotenti1 technologies for control of fugitive emissions on

haul roads are the use of paved roacI the use of covered haul trucks the use of water sprays the

use of dust suppression cheicaIr
the use of street sweepers on paved roads

Step

All of the potential cdnfrottechnologies listed in Step are technically feasible

Step 3-

Generally the use of fabric filters where possible is the most effective control option In locations

where fabric filters cannot be used the use of water sprays and dust suppren chemicals are the

most effective control methods

Step

Fabric filters are the control method of choice where the dust source can be completely enclosed in

building For dust sources that cannot be completely enclosed the use of water sprays au dust

suppression chemicals are the control methods of choice

There will be no addition to the Units and active coal pile to serve Unit boiler Chemical

binding dust suppression chemicals will be used on the inactive lonerm storage pile

New and modified coal fly ash and limestone handling operations will have enclosures with
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fabric filters for dust control

Step

Lead BACT Analysis

Step

have been identified for lead control

Fabric Filters Fabric filtration has been widely applied to coal combustion sources since the early

970s and consists of number of filtering elements bags along ith bag cleaning system

contained in main shell structure incorporating dust hoppers Fabric filters use fiberglass fabric

bags as filters to collect PM The particulateladen gas enters fabric filter compartment and

passes through the bags and thiough layer of accumulated PM collected on the fabric of the filter

bags The collected PM forms filter cake layer on the bag that enhances the bags filtering

efficiency However excessive caking will increase the pressure drop across the fabric fær

When this occurs the fabric filter is placed into cleaning cycle and the excess PM is removed to

the ash collection system

Fabric filters are effective in meeting NSPS emission requirements on Pfired boilers Fabric
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The paved ash haul and unpaved conditioned sludge haul roads will use water
sprays

with dust

suppression chemicals for dust contrcl

Fabric filters are BACT for the transfer points silos and crusher houses on the coal handling

system For the rail unloading stock outpile and the active coal storage pile water sprays are

BACT The inactive coal storage pile will be contolled by the application of chemical binder

Fabric filters are also BACT for the transfer points and silos on the limestone and ash handling

systems For the haul roads water sprays
with dust suppression chemicals will be used for dust

control

Lead emissions will be emitted from the boiler Lead will be present as constituent of the fly ash

and control technologies that are effective in emissions will also control lead

emissions

Step

Two control

ESPs

ESPs ESP licable to variety of coal combustion sources ESPs remove PM

from the flue gas stream by charging fly ash particles with vp high dc voltage and attracting

these particles to oppositely charged collection plates layer of collected particles fonns on the

collecting plates electrodes and is removed by rapping the electrodes The collected ash particles

drop into hoppers below the precipitator and are periodically removed from the fly ash handling

system
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filters have been used asa control technology of choice on projects where LAER review is

required Unlike precipitators fabric filter design is not based on any physical properties of the fly

ash

Step

The fabric filter is more effective at capturing fine particulates thu an ESP because ESPs tend to

selectively collect larger particles Large particles have high mass to surface area ratio which

allows charged particle to be efficiently dragged through the flue gas stream for collection on

charged plate Ultra fineparticles have low terminal velocity and cannot carry strong enough

electrical charge to result in complete collection

The fabric filter is also more effective at collecting fly ash generated from western low sulfur coals

such as those combusted atlPP ESPs operate by first electrostatically charging for collection and

then discharging the fly ash particles for removal in the ash handling system Western low sulfur

coal fly ash has very high electrical resistivity that makes it difficult for the ESP to charge and

discharge the particles One solution that has been atteiipted on western power plants is the use of

hotside precipitator that operates at approximately 800F as opposed to the approximately 250F

operating temperature used on most ESPs However even with this change in operating

temperature the ESP is still less effective than fabric filters at collecting fly ash in western power

plants

Step

No negative environmental impacts have been identified for use of fabric filter to control

particulate emissions from PC-fired boilers There is however high-energy demand for this

system Energy is required to overcome the complete systems fabric filter and associated

ductwork 5- to 6-inch water gauge typical pressure drop and miscellaneous loads such as electric

hopper heating As haghouse filters are thought to represent the most effective PM and PM10

control technique that can he applied no economic evaluation is warranted

Step

Based on the above analysis the RBLC dathase and other recently issued permits fabric filter

is selected as BACT for the control of lead emissions for this project with an emission rate of

0.00002 lb/MMBtu

Fluoride Emissions BACT Analysis

Fluoride compounds will be emitted from the boilcs from the combustion of coal The fluoride

compounds will be mainly in the gaseous form of HF in the flue gas exiting the boiler

Step

Two control technologies for fluoride control of flue gas from coafired boilers have been

identified
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Wet scrubbers

Spray dryers followed by fabric filters

Step

Wet Scrubber Wet SO2 scrubbers operate by flowing the flue gas upward through large reactor

vessel that has an alkaline reagent i.e lime or limestone slurry flowing down from the top The

scrubber mixes the flue
gas

and alkaline reagent using series of spray nozzles to distribute the

reagent across the scrubber vessel and bed material to force the mixing of the alkaline reagent

and the flue gas The calcium in the reagent reacts with thdluoride in the flue gas to form

calcium fluoride that is removed from the scrubber with the sludge and is disposed

The creation of sludge from the scrubber does create solid waste handling and disposal problem

This sludge needs to be handled in mamer that doesnt result in groundwater contamination

Also the sludge disposal area needs to be permanently set aside from future surface uses since the

disposed sludge cannot bear any weight from such uses as buildings or cultivated agriculture

Spray Dryer Followed by Fabric Filter Spray dryers operate by flowing the flue gas upward

through large vessel In the top of the vessel is rapid lv rotating atomizer wheel through which

lime slurry is flowing The rapid speed of the atomizer wheel causes the lime slurry to separate

into very fine droplets that intermix with the flue gas
where the fluorides in the flue gas react with

the calcium in the lime slurry to form particulate calcium fluoride This dry material is captured in

the fabric filter alorg with the fly ash and calcium sulfate from the sulfur removal process

Fabric filtration has been widely applied to coal combustion sources since the early 1970s and

consists of number of filtering elements bags along with bag cleaning system contained in

main shell structure incorporating dust hoppers Fabric filters use fiberglass fabric bags as filters

to collect PM The particulate-laden gas
enters fabric filter compartment and passes through the

bags and through layer of accumulated PMcollected on the fabric of the filter bags The

collected PM forms filter cake layer on the bag that enhances the bags filtering efficiency

However excessive caking will increase the pressure drop across the fabric filter When this

occurs the fafric filter is placed into cleaning cycle and the excess PM is removed to the ash

collection system

Step

Either control technology will achieve 90 percent or greater control of fluorides

Step

Either approach can achieve 90 percent or greater cmtrol of fluorides No negative environmental

impacts have been identified for use of spray dryer absorber followed by fabric filter to control

fluoride emissions from PGfired boilers The use of wet scrubber has the negative

environmental impactof wet sludge disposal
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Step

The EPA RBLC database shows six comparable sources related to fluoride Five of the sources

determined that the use of dry lime scrubber followed by fabric filter was BACT The other

source selected an ESP followed ly wet limestone FGD system as BACT for fluoride

number of other units not identified in the RBLC have identified high fluoride removal rates

including IPP Units and The EPRI HAP report uses factor of 97 percent control for units

burning western coal and utilizing wet FGD systems

Based on the technology and RBLC database discussion above the use of wet limestone

scrubber is selected as BACT for this project with fluoride as HF emission rate of 0.001

lb/MMBtu

Case-by-Case MACT for HAPs

Background

The new PC-fired boiler will bum western bituminous coal or blend of bituminous and

subbituminous coals and will be equipped with forced oxidation wet limestone scrubber for acid

gas control fabric filters for fine particu late control and SCR for NO control Combustion

control will be used to minimize products of incomplete combustion PICs such as CO and

VOCs This combination of control technology will also provide substantial control of the HAPs

emitted from the proposed PC-fired boiler

Technology regulations under 40 CFR Part 63 Subpart are applicable to Unit proposed boiler

at the IPP facility These regulations require that Maximum Achievable Technology for hazardous

air pollutants or MACT must he applied to the new boiler since it represent major source of

HAP which is constructed or reconstructed after the effective date of the Section 112g program

Pursuant to 40 CFR 63.43d case-by-case determinations of MACT must meet the following

requirements

The MACT emissions limitation or MACT requirements recommended by

the applicant and approved by the permitting authority shall not be less stringent

than the emission control which was achieved in practice by the best controlled

similar source as determin1 by the permitted authority

Based upon available information the MACT emission limitation and control

technology.. recommended by the applicant and approved by the permuting

authority shall achieve the maximum degree of reduction in emissions of KP

which can be achieved by utilizing those control technologies that can be

identified from the available information taking into consideration the cost of

achieving such emission reduction and any nonair quality health and

environmental impacts and energy requirements associated with the emission

reduction
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As with BACT an enforceable limit representing MACT must be included in the permit This

emission limitation must be enforceable as practical matter In order for emission limit to be

enforceable as practical matte the permit must specify reasonable compliance averaging time

consistent with established reference methods and must include compliance verification procedure

i.e monitoring requirements designed too show compliance or nonompliance or non

compliance on time period consistent with the applicable emission limit

The selection of specific hazardous air pollutants to be covered under the MACT analysis was

based upon review of the pollutants expected to be emitted by the pDposed boilers and upon

MACT rulemakings undertaken by EPA for source categories with similar emission

characteristics Four classes of hazardous air pollutants were identified

Mercury Mercury and its compounds require separate grouping for MACT limitation

because of the unique chemical and physical properties of mercury with respect to air

pollution control

Fine-particulate HAPs Ftne-particuIateHAPs include the heavy metals including but not

limited to arsenic semfvolatile cadmium and chromium non-volatile radionuclides

and polycichc organic matter POM

Acid-Gas HAPs namely hyogp fluoRde and hydrogen chloride and products of

incomplete combustion namely p1yhorinated biphenyls PCB polychlorinated

dibenzo-p-dioxirCDD and polychlorinated dibenzofurans PCDF
Organic HAPs

One practical way to adess thelarge number of non-mercury HAPs emitted by coal fired boilers

is through surrogates

Fine-particulàfHPs by fine-particulate mass emissions

POM by CO surrogate the traditional and most common indicator of good combustion

control

Acid-Gas HAPs by SO2 emissions

Organic HAPs by CO surrogate the traditional and most common indicator of good

combustion control Special emphasis needs to be plad during testing on evaluating the

relationship between temperatures and the concentrations of CO and organic HAPs

Unlike BACT there is little guidance establishing the procedure by which casthy-case MACT
determination is made For the purposes cf this analysis the Department used procedure similar

to the top-down BACT analysis procedure outlined above

Materials considered by the applicant and by the Department in identifying and evaluating

available control options include the following

Entries in the RACT/BACT/ LAER Clearinghouse maintained by the U.S EPA This

database is the most comprehensive and upto-date listing of control technology

determinations available
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Information provided by pollution control equipment vendors

Information provided by industry representatives and by other State permitting authorities

This information is particularly valuable in clarifying or updating control technology

information that has not yet been entered into the RACT/BACT/ LAER Clearinghouse

The case-by-case MACT analysis and proposed MACT determinations for the new Unit boiler

are discussed in the following paragraphs

For electric utility steam generating units the casy-case provisions contain an exemption from

applicability unle and until such time as these units are added to the source category list On

December 14 2000 the EPA announced that it was adding PGfired power plants to the Section

112c list of sources 65 FR 79825 published December 20 2000 Therefore each PC-fired

electnc utility steam generating unit which is constructed
or

1reconstructed is now subject to the

case-by case provisions of the Act until the EPA promil nationally applicable MACT
standard to address HAPs for this source category T1iØ EPX expects to promulgate final

standard in December 2004

Pursuant to 40 CFR Part 63 Subpart case MCT determination must be made by the

permit applicant for each new unit that has
iftissions aIove the major source threshold for HAPs

This document represents the casby-ca MACT determination for the IPP Unit boiler as

required for new major source of HAPs

Applicability of Section 1tjg Requireints

The table below presents yofjrojected potential emissions of HAPs emitted from IPP

Unit These emissionestimatbave
been derived from HAP constituent analyses of typical

western coals EPAs AP-42 emission factor database and estimates of levels of control expected

based on the
configural cThe proposed boiler One can note that AP-42 factors represent the

average of many fieldtand that HAP constituents of coal ash are highly variable

Annual Emission Estimate of controlled HAPs

emissiosn

pa Emissions TPYj
Metals

Antimony 0.02

Arsenic 0.18

Beryllium 0.00

Cadmium 0.03

Chromium 0.28

Cobalt 0.03

Hydrogen Chloride 167.01

Hydrogen Fluoride 20.52

Lead 0.11

Manganese 0.15
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Mercury 0.09

Nickel 0.13

Organic HAPs 9.05

Selenium 1.02

Total PCDD/PCDF 0.00

Total 198.62

USEPA TTN Unified Air Toxics website Section 112

HAPs 8/21/2000

Emission calculation details are provided in the NOT

Appendix

Based on the emission estimates shown in the table above two 1-lAPs HCI and HF will

potentially exceed annual emissions of tpy and total HAPs will exceed 25 tpy For purposes of

new source permitting IPP Unit is being treated as major source for HAPs and will employ

case-by-case MACT for these pollutants

Case-by-Case MACT Analysis

Case-by-Case MACT for Non-Mercury HAP Metals

The PM emitted from IPP Unit will include entrained metals that are contained in coal These

metals will include antimony arsenic ber1lium cadmium chromium cobalt lead manganese

nickel and selenium

As noted in the BACT analysis for PM presented in the BACT section the top control option is

fabric filter baghouse The control options for non-mercury HAP metals are those identified in the

BACT analysis for PM and the control efficiencies for non-mercury HAP metals correspond

the control efficiencies for PM 3Thus it is concluded that fabric filter baghouse represents

case-by-case MACT for non-mercury HAP metals

As was also noted in the BACT analysis the proposed BACT emissioriimit of 0.020 lb PM
per

MMBtu heat input 0.015 lb/MMBtu for PM10 is the most stringent limit identifiedfor any PC-

fired boiler of any type Based on precedent established by EPA in establishing MACT standards

for several categories of sources emitting nonmercury HAP metals PM emission unit is an

effective surrogate for individual HAP metals emission limits and is an acceptable format for

expressing the MACT standard For example EPA described its rationale for setting PM emission

limits in the proposed iron and steel MACT standard

For the proposed rule we decided that it is not practical to establish individual

standards for each specflc type of metallic HAP that could be present in the various

processes e.g separate standards for manganese emissions separate standards for

lead emissions and soforthfor each of the metals listed as HAP and potentially

could be present When released each of the metallic HAP compounds behaves as

PM As result strong correlation exists between air emissions of PM and emissions

of the individual metallic HAP compounds The control technologies used for the

control of PM emissions achieve comparable levels ofperformance on metallic HAP
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emissions Therefore standards requiring good control of PMwill also achieve

good control of metallic HAP emissions Therefore we decided to establish

standards for total PM as surrogate pollutant for the individual
types of metallic

HAP In addition establishing separate standards for each individual type of

metallic HAP would impose costly and signfhantly more complex compliance and

monitoring requirements and achieve little any HAP emissions reductions beyond

what would be achieved using the surrogate pollutant approach based on total PM
66 FR 36835 published July 13 2001

For the above ieasons and in light of the precedent established by EPA in setting MACI
standards using surrogate pollutant it is determined that the BACT emission limit for PM will

suffice as MACT standards for nonmercury HAP metals for WP Unit

Case-by-Case MACT for Acid Gas IJAPs

Fluoride emissions from PGfired boilers result trace conentrations of fluoride-containing

compounds in the fuel These emissions occur prthanly in the form of HF In addition HC1

emissions will occur as result of chloridecontainug inpounds present the fuel Both HF

and HC1 are HAPs subject to the casby-ca MACTjAuirement

The control options
and relative control effectiveness hierarchy is the same for HC1 and HF The

top control option for thee acid gas is sa1n that for SO2 wet limestone scrubber in

conjunction with fabrictUt bag1se is nsidered the top control technology for these acid

gases Thus it is conclud Fthatthiitrol equipment configuration at 90 percent acid
gas

control repisents case-by-case4CT for HF and HCI

Case-by-Case MACT for Organic HAPs including Dioxin/Furans

The emissions of the ti attic compounds depend on the combustion efficiency of the boiler

Therefore combustion modifications that change combustion residnce time temperature or

turbulence may increase or decrease concentrations of organic compounds in the flue gas Organic

emissions include volatile semvolatile and condensable organic compounds either present in the

coal or formed as PlC Organic emissions are primarily characterized by the criteria pollutant

class of unburned vapor-phase hydrocarbons These emissions include alkanes alkenes

aldehydes alcohols and substituted benzenes e.g benzene toluene xylene and ethyl benzene

The remaining organic emissions are composed largely of compounds emitted from combustion

sources in condensed phase These compounds can almost exclusively be classed into group

known as polycyclic organic matter POM and subset of compounds called ply aromatic

hydrocarbons PAH POM is more prevalent in the emissions from coal combustion because of

the more complex chemical structure of coal

While trace quantities of organic PlC HAPs will be emitted these are well controlled by

implementation cf BACT for CO/VOC and PM/PM10 which also represent caso.by-case MACT

for these HAP species

Emissions of PCDD/PCDF also result from the combustion of coal Of primary interest
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environmentally are tetrachloro through octachloro- dioxins and furans Dioxin and furan

emissions are influenced by the extent of destruction of organics during combustion and through

reactions in the air pollution control equipment The formation of PCDDIPCDF in air pollution

control equipment is primarily dependent on flue ga temperature with maximum potential for

formation occurring at flue gas temperatures of 450F to 65 0F

The formation of dioxin in combustion source is dependent on the presence of chlorine and

complex unburned hydrocarbon chains that may recombine vthin certain temperature window

of the process as the gases cool For example polychlorinated biphenyls PCB incinerators have

been identified with high dioxin emission levels due to the extreme resistance to complete thermal

destruction of this engheered complex hydrocarbon molecule and the presence of substantial

chlorine Coal combustion on the other hand is process designed to completely bum organic

hydrocarbons at high temperature and ample excess Quite presence of only trace amounts of

chlorine Note that the western coals to be bumec1in IPPUnit contain very low levels of

chlorine which will limit formation of any chlorme cpnipdj to fraction ofs published

generic AP 42 factors for coal combustion Furterfvhat chIrme is emitted will be effectively

captured by the proposed wet limestone scrubber acid gs control system and any dioxin that does

form will be captured within unburned carbon express as loss on igmtlon LOT and other

adsorbents deposited on the filer cake of the baghouse

Activated carbon injection ACT has been shown to be effective at controlling high dioxin

emissions from incinerators that burt high1yjhorinated waste In this case the dioxm emission

level is simply too low tcii effe4f9ycapred by the inherent adsorbents in the baghouse filters

The trace levels of chlorine llP Unit coal and flue gas combined with the LOl associated

with combustion of western coat yields an effective carbon adsorption mechanism for the trace

levels of dioxin
whiclmight

be emitted from IPP Unit There is no evidence that any additional

or measurable dioxincontrol could actually be achieved by the injection of additional carbon in the

proposed unit

The premise that ACT would result in neasurable dioxin control beyond levels achieved by the

best controlled similar source is entirely speculative Good combustion controls and adsorption

onto western coal ash and LOT in fabric filter represents casthy-case MACT for control of

dioxin and organics from the proposed TPP Unit

Case-by-Case MACT for Mercury

EPA has specifically targeted mercury for new MACT standards to be developed by 2003 and has

determined that mercury is the HAP of primary concern from PJired utility boilers EPA

proposed rule and published in Federal Register on Friday January 30 2004 National Emissions

Standards for Hazardous Air Pollutants and in alternative proposed Standards of Performance for

New ans Existing Stationary Sources Electric Utility Steam Genoiting Units The control level

approved as case-by-case MACT in this application will be revised in the future as required in the

EPAs promulgated MACT rule The starting point of this caseby-case IVIACT demonstration is

to establish the lowest mercuryemission rate that has been achieved in operating PGfired boilers

on western bituminous coal and then adjusting that value to the coapecific mercury content of

the coal burned at TPP Unit This represents the minimum level of mercury control that uld
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qualify as case-by-case MACT the emission limitation which is not less stringent than the

emission limitation achieved in practice by the best controlled similar source

The analysis also requires consideration of alternative levels of control wluh go beyond that of the

best controlled similar source i.e which reflects the maximum degree of reduction in emissions

that the permitting authority taking into account the cost of achieving such emission reduction

and any non-air quality health and environmental impacts and energy requirements determines is

achievable by the source These MACT emission levels are considered in the

following sections

Mercury Emissions Mercury is naturally occurring constituent of soil and mineralJeposits

including deposits of coal When coal is burned any trace quantities of mercury present is

vaporized at the high temperatures within the furnace stin the boiler In the presence of

chlorine portion of the gaseous mercury may reabt to1ri mercuric chloride HgCl2 with most

of the remaining mercury emitted as gas in elementa1foi The eciation of the emitted

mercury depends on the coal composition primay4he ash and chlorine content the combustion

system and the temperatue of the flue gas At the J3eratures
within the boiler and air pollution

control train portion of these gaseous mercury species will be emitted to the atmosphere

Testing performed at IPP Unit indicates that hiemoval of mercury is achieved in the wet

limestone scrubbing system Up to 90 percent removal efficiency was measured during the tests

conducted at this facility while burninglJth bituminous coal

The other primary variab1affectinmiercury emissions is the quantity of mercury contained in the

particular coal being burned Weste1ieoals exhibit generally lower mercury content than eastern

coals The mercury contei Ofbithpnous coal proposed for IPP Unit boiler ranges from as low

as 02 parts per million ppm dio 15 ppm Establishment of MACT emission rate for

mercury must take
tlvariabihty

into account in order to ensure that MACT will be achieved

regardless of coal prbertLespver the life of the units

Mercury Control Levels and Alternatives.The case-by-case MACT determination for IPP Unit

boiler contained in this application focuses on the application of the best level of mercury control

being achieved in practice by similar utility scale PCfired boilers burning western bituminous

coals Then an evaluation was done of the practical potential for achieving even greater levels of

control using available technology

The application for MACT must demonstrate how the project will obtain degree of emission

reduction that is at least as stringent as the emissiois reduction that would have been obtained had

EPA promulgated MACT standards for mercury control for this source category EPA has

indicated that it does plan to promulgate MACT standard for the source category of Pfired

steam electric generating unit by 2003

Very limited mercury emission rate data is available for PQired boilers in general EPA has

gathered test data from number of various PGfired utility boilers for mercury particularly within

the last few years This snapshot sampling vas conducted on PC-fired utility boilers ranging

from smaller to larger new to archaic wall and tangential-fired with various coal types and

properties and various combinations of air pollutant control equipment Even within apparently
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similar units the data are highly variable and this variability is not yet fully understood Because

of the many variables that make each tested unit somewhat unique and unexplained variability

within the data itself it is difficult at this time to determine preise emission factor and degree of

control that would apply to the proposed units For example for boilers burning western coals

available data did not identify clear advantage one way or the other for units that employed wet

scrubbers and ESPs versus units that employed spray dryers and fabric filters

Although many pilot-scale tests have been performed and few demonstration projects are

scheduled for alternative approaches to mercury control existing coal plants use either spray

dryer/fabric filter ESP or ESP/wet FGD systems FGD systems may control mercury chloride

and oxide forms to 85 to 95 percent but are not effective in treating elemental mercury

Conversely elemental mercury can be adsorbed onto carbon and ash particles particularly on units

that employ fabric filters This is technique that has beenemployed for mercury control in

certain incineration processes Since mercury is emIttei the
cyibustion

of western

bituminous coals primarily in the form of elemental mcTr due to its lower chlorine content

adsorption with fabric filters should provide the mimum level of control for these particular

units EPA has determined that bituminous fly ash adsorbs elemental mercury very effectively

even if it has little unburned cabon particularl in cothbmation with fabric filters Western coals

tend to also exhibit higher LOT which buid up on th surface of the filter bags This is the same

postulated adsorption mechanism that has been used1uccessfully on municipal waste incinerators

by injecting carbon into the flue gas

There are three basic formomercury in the flue gas from coal combustion elemental mercury

Hg ionic mercury partieulate-bound mercury ilgp Both Hg and HgII are in

vapor phase at flue gas
cleaii temratures Hg is insoluble water and cannot be captured

in wet scrubbers The pedominafb flgll compounds in coal flue gas are weakly to strongly

soluble and can be generally captured in wet FGD scrubbers Both Hg and HgII can be

adsorbed onto
porousjolids

such as fly ash activated carbon or calcium-based acid gas sorbents

for subsequent collec fiifa PM control device Hgll is easier to adsorb than Hg Hgp is

entrained in solids that can be readily captured ii ESPs and fabric filter baghouses Mercury is

found predominantly in vapor phase in the boiler flue gas If this vapor phase mercury is

condensed onto PM the PM can be easily removed with the baghouse Cooler temperatures of

flue gases significantlyimprove mercury removal efficiency The flue gas exiting the boiler and

air pre-heater has temperature in the range of 280F to 300F

Information Collection Request ICR Mercury Data

The EPA issued an Information Collection Request ICR under thuthority of Section 114 of the

Clean Air Act CAA to all coalfired electric utility steam generating units requesting mercury in

coal trace analysis data In addition 80 of these units were selected to represent cross section of

boiler and control cvice types and were required to conduct stack tests to evaluate their mercury

emissions

Data from the ICR study were reviewed to identify the bestontrolled similar source for mercury

emissions This data was sorted first by boiler type and fuel typo eliminate facilities that were

not similar to the proposed IPP Unit Only 25 facilities that utilized conventional Pcfired
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boilers and burned bituminous coal were considered for MACT analysis Facilities that indicated

negative mercury removal effciencies were assumed to have zero percent control efficiency Data

was further ranked by average control device efficiency The table below provides the minimum

maximum and average control efficiencies of various control technologies arranged by the

average degree of emission reduction of mercury for each type of control device

Control Efficiencies of Air Pollution Control Devices for Mercury Sorted by the Type of

Control Devicea

PM SO2 Control No of Minimum Maximum Average

Control Units in the Control Control Control

database Efficiency Efficiency Efficiency

Particulate None 12 12 12.00

Scrubber

Hot Side None 30.41 15.21

Electrostatic

Precipitator

Hot Side Compliance Coal 8.73 18.73 18.73

Electrostatic

Precipitator

Cold Side None 4.95 35.72 23.30

Electrostatic

Precipitator

Cold Side Sorbent Injection 44.89 44.89 44.89

Electrostatic

Precipitator

Cold Side Compliance Coal 25.19 89.88 48.68

Electrostatic

Precipitator

Hot Side Wet Lime/Limestone 20.95 75.75 56.65

Electrostatic Scrubber

Precipitator

Cold Side Wet Lime/Limestone 44.89 68.61 60.67

Electrostatic Scrubber

Precipitator

Baghouse Wet Lime/Limestone 74.53 76.33 75.43

Scrubber

Baghouse Compliance Coal 86.52 86.52 86.52

Baghouse None 92.51 92.51 92.51

Baghouse Lime Spray Dryer 97.36 98.81 98.09

Absorber

Note

All data downloaded from www.epa.gov/ttn/atw/combust/utiltoxlicrdata.xls dated January
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Based on ICR study data the following four technologies have been identified as possible control

technologies that can be applied to the proposed IPP Unit for achieving casthy-case MACT

requirements contained in 40 CFR 63.41

Baghouse with wet lime or limestone scrubber

Baghouse with compliance coal

Baghouse with no SO2 control

Baghouse with lime spray dryer absorber

Since SO2 control is required by the New Source Performance Standards and the Prevention of

Significant Deterioration program no further consideration was given to No and technology

options listed above

The remaining two technologies baghouse with wet lime or limestone scrubber and baghouse with

lime spray dryer absorber were further analyzed for achieving the maximum degree of emission

reduction with consideration of costs nonair quality health and environmental impacts and

energy requirements The wet scrubber technology was considered as MACT for the IPP Unit

boiler application because it not only provides high level of emission reduction for mercury but

also provides higher level of emission reduction fbr SO2 sulfur related compounds TRS and

RSC HC1 and HF than the baghouse with dry lime spray dryer adsorber technology

In September 1999 GEEnergy and Environmental Research Corporation conducted speciated

mercury testing at IPP Unit Unit employs baghouse and wet limestone scrubber for air

pollution control similar to those proposed for Unit Unit bums bituminous and sub-

bituminous Utah coal Unit will be of similar composition The test results

showed an overall ren of 77.65 percent for mercury Test results from this mercury

testing are shown in

Summary

Overall
Wet Scrubber

Wet Scrubber Inlet Scrubber Mercury
Outlet

Mercury Species Emission Rate Removal Removal
Concentration

lb/hr Efficiency Efficiency
lb/hr

Particle Bound .30E-04 6.70E-05

Mercury

Oxidized Mercury 7.80E-03 4.40E-04

Elemental Mercury .40E-03 2.50E-03

Total Mercury 9.40E-03 3.OOE-03 68.09 77.65

Mercury Emissions and Speciation Testing at Intermountain Power Plant Unit SGA Test

Report January 2000

Overall mercury removal efficiency calculated based on mercury concentration of.02 ppm

in the coal and coal feed rate of 67100 lb/hr

fabric filter combined with the use of the wet limestone scrubber was determined to represent
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the best technology for control of mercury from the combustion of bituminous western coal from

existing utility scale PGfired boilers This is the control technoligy proposed for IPP Unit

Because the flue gas exiting the boiler and air preheater has temperature in the range of 28F to

300F additional cooling such as water spraying would be required prior to carbon injection for

effective removal of mercury the baghouse This carbon injection was not considered for this

facility as testing at Unit has shown high mercury removal efficiency using baghouse and wet

limestone scrubber

40 CFR 63.40 defines the MACT emission limitation for new sources as th emission limitation

which is not less stringent the emission limitation achieved by the best controlled similar source

and which reflects the maximum degree of reduction in emissions that permitting authority taking

into consideration the cost of achiing such emission reduction and any non-air quality health

and environmental impacts and energy requirements determines is achievable by the constructed

and reconstructed source This MACT emission limitation can be calculated based on

uncontrolled emsion level for an emission unit and maximum achievable control efficiency

identified in previous section The uncontrolled annual emissions for the proposed IPP Unit are

0.42 tpy based on the ICR test data and coal trace analysis data maximum achievable control

efficiency is 77.65 percent based on the proposed haghouse and wet lime scrubber design This

results in an estimated controlled mercury emission rate of 0.0215 lb/hr 2.37 lb/lO12Btu heat

input or 0.09 tons per year

Comparison to Previously issued Similar Source Permits

IPP has identified eight coal-fired power plant permits that have been issued after December 14

2000 and that were evaluated for case-by-case MACT requirements in the permits pursuant to

Section 112g The controlled mercury emission rate expectedfor IPP Unit is lower than these

other reported mercury emission rates The table below provides comparison of other permit

mercury emission rates with the rate proposed for IPP Unit boiler

Table 6-11

Comparison of Mercury Emission Rates Established in Previously Issued Permits

Plant Name and Location Size Emission Rate

Tucson Electric Power 450 MW 6.9 lb/102Btu

Springerville Unit and each

Arizona

Holcomb Unit 660 MW Considered minor source of HAPs No emission

Kansas limit established in the permit Emission limit to be

established after testing

Thoroughbred Units and 750 MW 3.86 lb/102Btu

each

Kentucky

Wygen Unit 500 MW 12.6 lb/102Btu

Wyoming
Plum Point Units and 550 800 12.8 lb/102Btu

Arkansas MW each
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Table 6-11

Comparison of Mercury Emission Rates Established in Previously Issued Permits

Plant Name and Location Size Emission Rate

Bull Mountain 780 MW No limit established

Roundup Unit

Montana

Rocky Mountain Power 113 MW Considered minor source of HAPs No emission

Hardin Unit limit established in the permit

Montana

The only facility with lower proposedmercury emission rate or higher mercury removal

efficiency is the permit issued for MidAmerican CBEC
Unitjin

Council Bluffs Iowa The

MidAmerican permit analysis estimated that the propose4 lime spray dryer and fabric filter would

remove 35% of the umontrolled mercury from thecoalFiie Iowa Department of Natural

Resources established permit limit that was basd od80 æiercuy removal with the addition of

an activated carbon injection system

The IPP Mercury MACT analysis differs fropth ana1yii conducted for MidAmerican in several

key areas MidAmerican Unit is deslged ttn PRB subbitummous coal IPP Unit will

burn western bituminous coals Based on theIC1 database subbituminous coals with lime
spray

dryer/fabric filter as proposel at MidAm1an45% mercury control is achievable The IPP

design with western bitummous coal and filter/wet limestone FOD will result in 77 65%

mercury control as demifrated dg IPP stack testing The MidAmerican project is to start

construction this month Becai thtrt of construction was before the issuance of the proposed

federal MACT standards for uloal-fired boilers IDNR was uncomfortable with deferring

MACT detennination/TPP will Tstart construction of Unit until after the MACT standards are

proposed
IL

Kansas Cityf1 er and Light Hawthorne Unit Missouri

At the time this PSD permit was issued 8/17/1999 Case by Case MACT determination was not

required per 40 CFR Part 63 The facility is major for HIPs The applicants only requirement

was to submit estimated I-lAP emissions The estimated net emissions increase of Mercury

emissions was 0.05 tons/year

Tucson Electric Power Springerville Units and Arizona

The State of Arizona Department of Envonmental Quality ADEQ performed MACT analysis

for this application during the permit review process ADEQ set mercury lb/MMBtu limit based

on the range of mercury in the design coals for Units and and the mercury removal efficiency

demonstrated across the lime spray dryers and baghouses on the existing Units and Units

and will utilize similar controls The permit has the following conditions related to Mercury

III.A Unit and Unit Emission Limits and Standards

Condition 10 Mercury Emission Standard

Project Modification to DAQBO49-02 to Add Unit

March 2004

Page 145

IPI O_0031 00



The Permittee shall not cause to be discharged into the atmosphere from the stack

of Unit and Unit any gases which contain mercury in excess of 0.0000069 lb

per million Btu heat input derived from the combustion of fuel Compliace with

this emission limit shall be determined using three hour averaging period

The mercury emission standard in Specific Condition III.A.10.a above shall apply

at all times except during periods of startup shutdown or malfunction

III.D Unit and Unit Testing Requirements

Condition 10 Mercury

The Permittee shall perform initial and aiual performance tests on Unit and

Unit to determine comphancwith the irrymission limitation in Specific

Condition III 10 of Attachient

Each performance test for mecury shjJe performed using EPA Reference

Method 29

The Permittee shall develop and sübmit to the Director site-specific test plan in

accordance with thevisions gI4O CFR 63 7c at least 60 days prior to each

schedulperfoi3aiYce tstquired by Specific Condition Ill 10 above

Sand Sage Power LLC ilolamb Unit Kansas

Sand Sage Power provied initipn in the permit application to the State of Kansas

Department of Health Enviroqnent KDHE that the facility was minor source of HAPs thus

MACT analysis was not require1 There is not mercury emission limitation in the permit

Within 180 days after untial startup of the Holcomb Unit boiler the permittee wil be required to

conduct performance Tto verify that HAP emissions do not exceed 10 tons per year of any

individual HAP or 25 tons per year of combined HAPs

Thoroughbred Generation Company LLC Thoroughbred Units and Kentucky

Thoroughbred conducted case by case MACT determination lie State of Kentucky Department

for Environmental Protection issued permit with the following Mercury permit conditions

Section Emission Points Emission Units Applicable Regulations and Operating

Conditions

Condition Emission Limitations

Pursuant to Regulations 401 KAR 51017 mercury emissions shall not exceed

0.0000032 lb/Iv from each unit based on quarterly average

Pursuant to 40 CFR 63 .43d case-by-case MACT determination each pulverized

coal fired steam electric generating unit slall not exceed the following hazardous

air pollutants HAP emission limitations listed below
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Mercury 0.1047 tons/year per unit

Condition Testing Requirements

Case-by-Case MACT Requirements

Pursuant to 40 CFR 63.43g2ii case.by-case MACT deteimination the

permittee shall demonstrate compliance with the applicable emissions limitations

for the following HAPs in the table below

Mercury Method 29

Pursuant to 40 CFR 63.43g2ii case.by-case MACT determination the

permittee shall demonstre comphanc with these emission limitations within 60

days after achieving the maximum proition rate at which the facility will be

operated but not later than 180 days after initial strtup of these emission units

Pursuant to Regulation 401 KAR52 020 Section 10 during the initial

compliance test the permittee shall taka sample of the fuel as fired and

analyze it to determine theHAP conte in the fuel This information shall be

used to establish correlation between the sample HAP content and HAP

emissions for monitoring pdrposs The permittee shall demonstrate compliance

with these emission limifaually to validate the correlation between grab

samples HAP cinent and AP emissions

Black Hills Corporation Wygen Unit Wyoming

Black Hills conducted case by case MACT determination The State of Wyoming Department

for Environmental Quality WDEQ determined that the proposed air pollution controls Low NO
burners SCR Lime Dryers and Baghouses were MACT for mercury and other HAPs

WDEQ did not place iiinit limitation on mercury but estimated emissions were 0.0000 122

lb/MMbtu or 0.275 tons per year The following condition related to mercury is in the WDEQ
issued permit

Condition 10 The following testing shall be rformed and written report of the results

submitted within 90 days after initial startup

PC Boiler exhaust shall be tested prior to control devices and at the PC Boiler

Stack to determine emissions of metals antimony arsenic beryllium cadmium

chromium cobalt lead manganese mercury nickel and selenium and control

efficiencies using EPA Method 29 or equivalent methods Results of the tests

shall be reported in the units of lb/hr and control efficiencies

Roundup Power Roundup Unit Montana

The State of Montana Department of Environmental Quality MDEQ deferred the MACT
determination until after the construction permit was issued Therefore there are no emission

limitations or conditions related to Mercury in the permit It is felt thaihey will wait until the

Federal MACT standards are proposed for coalfired units
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Plum Point Energy Associates LLC Plum Point Unit Arkansas

The final permit was issued by the Arkansas Department of Environmental Quality ADEQ on

August 20 2003 ADEQ determined that the MACT standard for Mercury will be to control

emissions to 12.8 lb/trillion Btu using SCRIdry scrubber/fabric filter control equipment

combination The controls are estimated to remove 34.2% of the uncontrolled mercury emissions

There are no specific testing or compliance demonstration conditions in the permit

Rocky Mountain Power Hardin Unit Montana

Rocky Mountain Power provided information in the permit application to the State of Montana

Department of Environmental Qualty MDEQ that the facility was minor source of HAPs thus

MACT analysis was not required There is not mercury emission limitation in the permit

MidAmerican Energy Council Bluffs Energy Center Umt Iowa

MidAmerican Energy submitted MACT anysi as part of the permit application The facility is

major for HAPs The State of Iowa Departmentktural Resources IDNR determined that

MACT was 80% mercury removal of the uncoiThollti
nrcury emissions with the addition of

activated carbon inction The lime
spray drynd bhouse account for approximately 35%

mercury removal with the remaining 45% ofthe gO%1 from the activated carbon mjection system

The mercury emission limit is based on the uncontrolled mercury emission rate worst case design

coal times the 80% removal efficiency The specific conditions related to mercury in the permit

are as follows

Condition Ob 112 Emission Limits

Mercury 17 1%Jb/MMBtu average of three test runs

Condition 14 Operatif Limits

The Inmimum activated carbon feed rate shall be 10 pounds per
million cubic feet

of ehaudt gas or rate specified for one of the trials of the optimization study

required under condition of this section Deviation from the minimum 10

pounds per
million cubic feet of exhaust gas shall only occur for the duration of

given trial At the end of each trial the injection rate must be returned to

minimum of 10 pounds per million cubic feet

Optimization studies are required for the control of SQ NO and Hg These

studies shall evaluate the affects of increased activated carbon injection
increased

injection of slurry in the spray dryer absorber and the optimization of the

operation of the SCR unit

compliance test for mercury must be conducted once annua
Stack test must be performed according to method outlined in section 12

of this permit

test report must be submitted to the Department according to the

schedule outlined in Section of this permit

Testing must be completed once every calendar yeaiwith
minimum of

nine months between each test

Condition 15 Operating Condition Monitoring

The following information must be kept concerning the activated carbon

Project Modification to DAQO49-O2 to Add Unit

March 2004

Page 148

IPI O_0031 03



injection system

continuous record of the activated carbon feed rate in pounds per

million cubic feet of exhaust gas

copy of the approved optimization protocol

record of the time each trial of the optimization study begins and ends

and enough information to identify which trial is being undertaken during

that period

copy of the final test results for each compliance test for mercury shall

be maintained

Required Data for 40 CFR 63.43

The content of an application for caseby-case MACT determination is described in 40 CFR

63.43 The following sections correspond to the case-by-case MACT application content

prescribed in 40 CFR 63.53

The name and address physical location of the major source to be constructed or

reconstructed IPP Unit is proposed to he located on the existing IPP site in Millard County

Utah The project is major source of I-lAPs i.e greater than 10 tpy of HC1 and HF and greater

than 25 tpy of total HAPs as shown in the Annual Emission Table

brief description of the major source to be constructed or reconstructed and identification

of any listed source category or categories in which it is included The IPP Unit Project

consists of one nominal 950-gross MW PC-fired utility steam-electric generating unit The

applicable source category is utility steam-electric generating units The PGfired boiler is the

source requiring new source MAcT The boiler is to be equipped with limestone wet scrubber

for acid gas control and fabric filters for PM and PM10 control

The expected date of commencement of construction Construction of IPP Unit is epected to

commence 2004

The expected date of completion of constructionConstruction is expected to be completed in

2008

The anticipated date of startup of operation Startup of the Unit is anticipated in 2008

The HAP emitted by the constructed nujor source and the estimated emission rate for each

such hAP The HAPs projected to be emitted annually from the PGfired boiler are summarized

in the Annual Emission Table These values are estimates based on EPA AP42 emission factors

the EPRI Coal HAP report Sargent Lundy owners engineer for this project engineering

estimates and properties of the proposed coal to be fired and maximum rated heat input

Additional details on emissions are provided in the three tables below for trace metalsrganic

chemicals and for acid gases

Emissions of Trace Metals
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Contr Contr Uncontr

oiled oiled ollede

Emiss Emiss Emissio Uncontrollecf

ions ions ns Emissions

Pollutanta lb/hr tpy ib/hr tpy

Antimon 0.01 0.02 2.23 9.75

Arsenicb 0.04 0.18 17.46 76.47

Berylliumb 0.00 0.00 0.17 0.75

Cadmiumb 0.01 0.03 3.40 14.91

Chromiumb 0.06 0.28 27.93 122.33

Cobalth 0.01 0.03 3.24 14.20

Leadb ____ 0.03 0.11 11.33 49.63 ____
Mangane 0.03 0.15 15.17 66.47

-______

Mercury 0.02

_____________

0.09 0.09 0.42
_________

Nickeib
--

0.03 0.13 12.85 56.29

Selenium 0.23 L02 1.94 8.50

aUSEpA -flTN Unified Air Toxics website Section 112 HAPs 8/21/2000

hAP 42 Section 1.1 Table 1.1-18 9/1998

cEngineering calculations based on mercury stack test conducted at IPP Units and

dEngineering calculatiuis based on EPRI Coal HAP report

eUncontrolled emissions for all metals except mercury and selenium were calculated based on

control efficiency of 99.8 percent Mercury control was estimated based on coal analysis and

stack testing Selenium control was based on the EPRI Coal HAP report

Emissions of Organic Compounds

Controlled Controlled

Emissions Emissions

Poliutanta lb/hr tpy

Acenaphthene 0.00 0.00

Acenaphthyleneb 0.00 0.00

Acetaldehydd 0.23 1.01

Acetophenoneb 0.01 0.03

Acroleinb 0.12 0.51

Anthraceneb 0.00 0.00

Benzene 0.03 0.15

Benzoaanthracend 0.00 0.00

Benzoapyreneb 0.00 0.00

Benzobjkfluoranthend 0.00 0.00

Benzoghipe7lend
0.00 0.00

Benzyl chloride 0.28 1.24
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Biphenyl 0.00 0.00

Bis2-ethylhexylphthalate 0.03 0.13

DEHPb
Bromoformb 0.02 0.07

Carbon disulfideb 0.05 0.23

2Ch1oroacetophenoneb 0.00 0.01

Chlorobenzeneb 0.01 0.04

Chloroformt 0.02 0.10

Chryseneb 0.00 0.00

Cumene 0.00 0.01

24Dinitrotolueneb 0.00 0.00

Dimethyl sulfatd 0.02 0.08

Ethylbenzeneb 0.04 0.17

Ethyl chiorideb 0.02 0.07

Ethylene dichlorid 0.02 0.07

Ethylene dibromid 0.0 0.00

Fluorantheneb 0.00 0.00
-______

Fluorenet 0.00 0.00

Formaldehydee 0.03 0.12

Hexaneb 0.03 0.12

Indeno 123cdpyreneb 0.00 000
___________

Isophorond 0.23 1.03

Methyl bromide 0.06 0.28

Methyl chloride 0.21 0.94

5-Methyl chryseneb 0.00 0.00

Methyl ethyl
ketonc 0.16 0.69

Methyl hydrazineb 0.07 0.30

Methyl melhaciylat 0.01 0.04

Methyl tert butyl ethe 0.01 0.06

Methylene chlorid 0.12 0.51

Naphthalene 0.01 0.02

Phenanthreneb 0.00 0.00

Phenol 0.01 0.03

Propiona1dehydd 0.15 0.67

Pyrene 0.00 0.00

Tetrachloroethylen 0.02 0.08

Toluenee 0.01 0.06

111 -Trichloroethand 0.01 0.04

Styrene 0.01 0.04

Xylenes 0.01 0.07

Vinyl acetatd 0.00 0.01

Total PCDD/PCDV 0.00 0.00
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aUSEpA TTN Unified Air Toxics website Section 112 HAPs 8/21/2000

bAp42 Section 1.1 Table 1.1-13 and Table 1.1-14 9/1998
cEmisSion calculations based on EPRI Coal HAP Report

Emissions of Acid Gases

Control Contro Uncontr Uncon

edb lledb oiled troiledc

Emissio Emissi Emissio Emissi

ns ons ns ons

Pollutanta lb/hr tpy lb/hr tpy
Hydrogen 38.13 167.01 381.31 1670.1

Chloride

Hydrogen 69 20 46 85 205 20

Fluoride

aUSEpA -TTN Unified Air Toxics websi Section 112 HAPs 8/21/2000

bEngineering calculations based on
SargeiitdLundys engineering estimates for

uncontrolled and controlled acid gas ci sioni

Uncontrolled emissions were calaIsedon control efficiency of 90

All
percent

Any federally enforceable emissiOn limitations applicable to the constructed or

reconstructed major souict Fedeenforceable emission limits will be established in the PSD

permit as BACT requiremein acIifin 40 CFR 60 Subpart Da and 40 CFR 72-75 are also

applicable requiremenfor
the proosed IPP Unit

The maximum and pectftiiization
of capacity of the constructed or reconstructed

major source and the a3ociated
uncontrolled emission rates for that source The expected

capacity factor of the biiŁr is expected to be higher than 90 percent The HAP emission rates

provided in the three tables above Emissions of Trace Metals Emissions of Organic Compounds

and Emissions of Acid Gases are based ona capacity factor of 100 percentfor the unit taking into

account the use of all add on controls However combustion controls that are inherent to the boiler

have been excluded for the calculation of uncontrolled emissions

The controlled emissions for the constructed or reconstructed major source in tp3at

expected and maximum utilization capacity The controlled emissions of HAPs are provided in

the tables Emissions of Trace Metals Emissions of Organic Compounds and Emissions of Acid

Gases These emissions are also calculated basecbn 100-percent capacity factor but taking into

account all proposed air pollution control devices

recommended emission limitation for the constructed or reconstructed major source

consistent with the principles set forth in paragraph of this sectionThe table below

provides recommended emission limits and test method for each HAP or category of HAP
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Proposed Emission Limits

HAP

Categor Surrogate Emission

Pollutant Limit Test Method

Organic 0.154
CO Reference Method 10

lb/MMBtu

Acid 0.10

Gases
SO2

lb/MMBtu
CEM for SO2

Trace 0.020

Metals
PM

lbiffith
Reference Method

Same as
Mercury SO2 PM Same as above

above

The selected control technology to meet the recomended MACT emission limitation

including technical information on the design MACT for HAPs from IPP Unit boiler

burning western bituminous coal and blend of bituminous and subbituminous coals is concluded to

be control technology capable of demontrafingACT for CO VOC PM PM10 and SO2

Technical information on the design of the pr6poed control technology is provided in the PSD

application in the BACT sections of this review

Supporting documentation including identification of alternative control technologies

considered and analysis tofni-air quality health environmentalimpacts or energy

requirements for the çlectelŁntrol technology The project is required to meet BACT for

CO and VOC as well as PM and PM10 This combination of technology also represents the most

stringent control thathas beendimonsfrated in practice for mercury control from similar PCfired

utility boilers
burningesterri

bituminous coal and blend of bituminous and subbituminous coals

less effective control talilogies would not satisfy BACT requirements and hence no

alternatives analysis is rjuired

Any other relevant information required pursuant to subpart No other relevant

information has been identified

MACT Compliance

Since fabric filter has been determined to be MACT for trace metals from the combustion of

bituminous coal and blend of bituminous and subbituminous coals for IPP Unit compliance

will be by demonstrating proper operation of the fabric filter detailed CAM plan has been

proposed to ensure continuous compliance with the PM and PM0 emission limits Adherence

this CAM plan will similarly ensure that the fabric filters are performing at design efficiency for

control of HAP metals including mercury

Compliance with MACT for organic HAPs will be based on good combustion practices while

compliance with acid gas HAPs will be based on proper operation and maintenance of the SQ

scrubbing system
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RECOMMENDED APPROVAL ORDER CONDITIONS

General Conditions

This Approval Order AO applies to the following company

Site Office Corporate Office Location

Intermountain Power Service Corporation COMPANY NAME
850 West Brush Weilman Road HOME OFFICE ADDRESS

Delta UT 84624-9522 CITY STATE ZIP CODE

Phone Number 435 864-4414

Fax Number 435 864-6670

The equipment listed in this AO shall he operated at the following location

850 West Brush Weliman Road Delta Millard County Utah

Universal Transverse Mercator UTM Coordinate System datum NAD27

4374.4 Lilometers Northing 364.2 kilometers Easting Zone 12

All definitions terms abbreviations and references used in this AO conform to those used

in the Utah Administrative Code tJAC Rule 307 R307 and Title 40 of the Code of

Federal Regulations 40 CFR Unless noted otherwise references cited in these AO
conditions refer to those rules

The limits set forth in this AO shall not be exceeded without prior approval in accordance

with R307-401

Modifications to the equipment or processes approved by this AO that could affect the

emissions covered by this AO must be reviewed and approved in accordnce with

R307-401-1

All records referenced in this AO or in applicable NSPS and/or NESHAP and/or MACT

standards which are required to be kept by the owner/operator shall be made available to

the Executive Secretary or Executive Secretarys represente upon request and the

records shall include the five year period prior to the date of the request Records shall be

kept for the following minimum periods

Used oil consumption Five years

Emission inventories Five years from the due date of eachemission

statement or until the next inventory is due

whichever is longer
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All other records Five years

Intermountain Power Service Corporation IPSC shall install and operate the nominal 950

gross-MW power generating Unit with drybottom pulverized coal fired boiler and

associated equipment and shall conduct its operations of the Unit and Unit in

accordance with the terms and conditions of this AO which was written pursuant to

IPSCs Notice of Intent submitted to the Division of Air Qual DAQ on December 16

2002 and additional information submitted to the DAQ on May 14 2003 May 27 2003

979997977

The approved installations shall consist of the following equipment or equivalent

Unit Dry-bottom Pulverized Coal Fired Boiler with Overfire Air Ports System

Maximum Heat Input Rate 9050 Btu/hr

Type of Burner Ultra Low NO
Primary Fuel Blend of Western Bituminous and up to

20% Sub-bituminous Colas

Startup and Backup Fuel Oil and Plant Used Oil

Stack Heights At least 712 feet as measured from

ground level at the base of the stack

Unit Control Equipment

Main Boiler Stack Baghouse

Cleaning Mechanism Reverse-air baghouses

Air to Cloth Ratio 21

Material Rayton or equvalent

Surface Area 3617117 ft2

Pressure Drop Across Bags 5-6 in H20

B.2 Two Modules Wet Flue Gas Recirculation System with associated

equipment

Scrubbing Medium Limestone

Module Capacity 67% to 100% Load each

B.3 Selective Catalytic Reduction System

Medium Anhydrous ammonia injection system

with ammonia storage tank

Ammonia Slip ppm
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Two Unit Cooling Towers 3A and 3B Equipped with mechanical Mist

Eliminators

Unit Coal Handling

D.1 Modified of Existing Conveyors 9A19B 15A/15B to 48vide

D.2 New Unit 36wide Conveyors-16A/16B 17A/17/B en mass chain

totally enclosed conveyors 30 lA/B 302A/B 303A/B 303 304 305 and

306

D.3 Coal Transfer Building with Dust Collector EP127

D.4 Coal East Storage Silos 301 302 303 304and Coal East Storage Silo

Bay Dust Collector EP-128

D.5 Coal West Storage Silos 305 306 307 308 and Coal West Storage Silo

Bay Dust Collector EP- 129

Unit Fly Ash Handling Equipment

Lock type pressure
feeders ash transport piping mechanical blowers for

conveying air mechanical blowers for fluidizing air and valves

E.2 FlyAsh Storage Silo with Loading Spout Vent Dust Collector EP-171

E.3 Fly Storage Silo ID with Vent Dust Collector EP-172

Unit Botiom Ash Handling System

Unit Limestone Handling System

Limestone Slurry Tank with associated pumps valves and piping

G.2 Modified of Existing Conveyors for additional 25% capacity handling

Unit WFGD Sludge Handling System

Horizontal Belt Transfer Conveyors from Sludge Condioning Building

to landfill disposal area

Existing Auxiliary Boilers

Installation on each boiler of an extension stack so each stack heights is at least 72

feet stack as measured from the ground level at the base of the stack

Unit Water Treatment Phnt Steam System Turbine generator and Air

heaters

Equivalency shall be determined by the Executive Secretary

This equipment is listed for informational purposes only There are no emissions from

this equipment
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Intermountain Power Service thrporation shall notify the Executive Secretary in writing

when the installation of the equipment listed in Condition47.has been completed and is

operational as an initial compliance inspection is required To insure proper credit when

notifying the Exutive Secretary send your correspondence to the Executive Secretary

attn Compliance Section

If construction and/or installation has not been completed within eighteen months from the

date of this AO the Executive Secretary shall be notified in writig on the status of the

construction and/or installation At that time the Executive Secretary shall require

documentation of the continuous construction and/or installation of the operation and may
revoke the AO in accordance with R307-401-11

Limitations and Tests Procedures

Emissions to the atmosphere at all times from thecated emission points shall not

exceed the following rates and concentrq

Source Unit Mam BStack

Pollutant l1ifthu Averaging Period

SO2 01 24-hour

SO2 10 30-day

NO 24-hour

H2S04 0044 24-hour

PM10 filterable 015 3-hour

VOC 015 3-hour

Source Unit Main Boiler Stack

Pollutant iLr Averaging Period

PM10 filtcond 221 24-hour

CO 1391 1-hour

HCL 38.13 1-month

PM10 filtcond 221 24-hour

10 Stack testing to show compliance with the emission limitations stated in the above

condition shall be performed as specified below

Testing Test

Emissions Point Pollutant Status Frequency

Unit Main Boiler Stack PM10

SO2

NO
CO

H2S04
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Testing Status To be applied to the source listed above

Initial compliance testing is required The initial test date shall be

performed as soon as possible and in no case later than 180 days after the

start up of new emission sour an existing source without an AO or

the granting of an AO to an existing emission source that has not had an

initial compliance test performed If an existing source is modified

compliance test is required on the modified emission point that has an

emission rate limit

Test every year The Executive Secretai-v may require testing at any time

After the initial test compliance shall he demonstrated through use of

Continuous Emissions Monitoring System fCFMs as outlined in

Condition 24 below The Executive Secretary may require testing at any

time

Notification

The Executive Secretary shall be noli lied at least 30 days prior to conducting any

required emission testing source test protocol shall be submitted to DAQ when

the testing notification is submitted to the Executive Secretary

The source test protocol shall be approved by the Executive Secretary prior to

performing the tests The source test protocol shall outline the proposed test

methodologies stack to be tested and procedures to be used pretest

conference shall be held if directed by the Executive Secretary

iniikJ.ocation

The emission point shall be designed to conform to the requirements of 40 CFR

60 Appendix Method or other methods as approved by the Recutive

Secretary An Occupational Safety and Health Administration OSHA or Mine

Safety and Health Administration MSHA approved access shall be provided to

the test location

Volumetric Flow Rate

40 CFR 60 Appendix Method or other testing mehods approved by the

Executive Secretary

PM1o

For stacks in which no liquid drops are present the following methods shall be

used 40 CFR 51 Appendix Methods 201 201a or other testing methods
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approved by the Executive Secretary The back half cqidensibles shall also be

tested using the method specified by the Executive Secretary.All particulate

captured shall be considered PIvlj0

For stacks in which liquid drops are present methods to eliminate the liquid drops

should be explored If no reasmable method to eliminate the drops exists then

the following methods shall be used 40 CFR 60 Appendix Method 5b 5a

5d or 5e as appropriate or other testing methods approved by the Executive

Secretary The back half condensibles shall also tested using the method 202

or other as approved by the Executive Secretary The portion of the front half of

the catch considered PM0 shall be based on information in Appendix of the

fifth edition of the EPA document AP-42 or other data acceptable to the

Executive Secretary

The back half condensibles shall he used for compl lance demonstration and shall

be used for inventory purposes

Sulfur Dioxide SO

40 CFR 60 Appendix Method 6i\ 6B 6C or other testing methods

approved by the Executive Secretary

Nitrogen Oxides

40 CFR 60 Appendix Method 7A 7B 7C 7D 7E or other testing methods

approved the Executive Secretary

Sulluric Acid Mist jH2SO4

40 CIR 60 Appendix Method or other testing methods approved by

Executive Secretary

Carbon Monoxide CO

40 CFR 60 Appendix Method 10 or other testing methods approved by the

Executive Secretary

Calculations

To determine mass emission rates lb/hr etc the pollutant concentration as

determined by the appopriate methods above shall be multiplied by the

volumetric flow rate and any necessary conversion factors determined by the

Executive Secretary to give the results in the specified units of the emission

limitation

New Source Operation
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For new source/emission point the production rate during all compliance testing

shall be no less than 90% of the production rate listed in this AO If the

maximum AU allowable production rate has not been achieved at the time of the

test the following procedure shal be followed

Testing shall be at no less than 90% of the production rate achieved to

date

If the test is passed the new maximum allowable production rate shall be

110% of the tested achieved rate but not more than the maximum

allowable production rae This new allowable maximum production rate

shall remain in effect until successfully tested at higher rate

The owner/operator shall request higher production rate when

necessary Testing at no less than 90% olthe higher rate shall be

conducted new maximum production rate 110% of the new rate will

then be allowed if the test is successful This process may be repeated

until the maxitmim AO production rate is achieved

Existing Source Operation

For an existing source/emission point the production rate during all compliance

testing shall be no less than 90% of the maximum production achieved in the

previous three years

11 Except for start-up shut-down planned/maintenance outage or malfunction differential

pressure range at all times at the indicated points shall not exceed the following values

Dust Collectors

Pollutant/Source differential pressure range across

the dust collector

inches of water gage

PM10

Fly Ash Storage Silo 1C Loading Spout Vent ER171 0.5 to 12

Fly Ash Storage Silo 1D Vent EP-172 0.5 to 12

Coal Transfers Building Vent EP-127 0.5 to 12

Coal East Storage Silo Bay EP.128 0.5 to 12
Coal Wast Storage Silo Bay EP 129 0.5 to 12

If differential pressure is less than inches or greater thm 10 inches work orders will be

written to investigate Dust collectormay run in the 0.5 to or 10 to 12 range if reason is

known Intermittentrecording of the reading is required on monthly basis The instrument

shall be calibrated against primary standard annually Preventive maintenance shall be
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done quarterly on each baghouse

12 Initial testing for HC1 HF fluorides lead Pb and mercury Hg is required within 180

days of commencing operation Testing shall be performed using the folloväg methods

for verification ofBACT and section 12G of the Clean Air Act

Emission Testing Method BACT Design Rate

HC1 40 CFR 60 Appendix 38.13 lb/hr

Method 26A

HF 40 CFR 60 Appendix 0.00 lb/MMBtu

Method 26A

Fluorides 40 CFR 60 Appendix 000 lb/MMBtu

Method 13A

Mercury Hg 40 CFR 60 Appendix 2.37x1061b/MMBtu

Method 29

Lead Pb 40 CFR 60 Appendix 0.00002 lb/MMBtu

Method 12 or Method 29

or other testing methoas approved by the Executive Secretary

The mercury contert of any coal burned in any fuel burning process shall be monitored

and recorded for each load of fuel delivered Certification of fuels shall be either by

Sevier Power Companys own testing or test reports from the fuel marketer For

determining mercury content in coal American Society for Testing and Materials

ASTM Method D3684-0l or other method approved by the Executive Secretary is to

be used

If the initial emission testing br mercury is passed the source can operate using coal

with mercury content no greater than 110% of the tested mercury content without further

emission testing Coal with higher mercury content shall not be used until successful

testing at this value has been completed new mercury content value of 110% of this

tested value shall then be allowed without further emission testing

13 Visible emissions from all emission points shall not exceed 20% opacity Opacity

observations of emissions from stationary sources shall be conducted according to 40 CFR

60 Appendix Method For sources that are subject to NSPS opacity shall be

determined by conducting observations in accordance with 40 CFR 60.11b and 40 CFR

60 Appendix Method

For sources that are subject to NSPS opacity shall be determined by conducting

observations in accordance with 40 CFR 60.11b and 40 CFR 60 Appendix Method

14 Visible fugitive dust emissions from haulroad traffic and mobile equipment in operational

areas shall not exceed 20% opacity Visible emissions determinations for traffic aarces

shall use procedures similar to Method The normal requirement for observations to be

made at 15-second intervals over sbminute period however shall not apply Six

points distributed along the length of the haul road or in the operationahrea shall be
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chosen by the Executive Secretary or the Executive Secretarys representative An opacity

reading shall be made at each point when vehicle passes the selected points Opacity

readings shall be made 1/2 vehicle length or greater behind the vehicle and at

approximately 1/2 the height of the vehicle or greater The accumulated six readings shall

be averaged for the compliance value

15 IPSC shall abide by boiler manufacturer written instruction and/oiwritten procedure

developed and maintained by IPSC for the Unit main boiler startup shutdown and

malfunction periods

16 The following production and/or consumption limits shall not be exceeded

9072 million British Thermal Units M1Bju per
hour gross heat input rate for

Unit boiler using Higher Hea4fg Va1uHHV of the fuel

Consumption and hours of operation shall be deternid by the main boiler control

system database The records of consunptii shall be kept on daily basis

Roads and Fugitive Dust

17 IPSC shall abide by fugiti duscontio1 plan acceptable to the Executive Secretary for

control of all dust sources associtv1th
the addition of Unit at the Intermountain

Power Generation site llS shaubmit updated fugitive dust control plan to the

Executive Secretary attntThr Compliance Section for approval within 90 days of the

date of this AO This ishal1 contain sufficient controls to prevent an increase in PM10

emissions abov those kled for this AO The limitations and conditions in the fugitive

dust control 4n shall1ot
be changed

The haul speed or any other parameter used to calculate emissions shall not be

increased above the limits established in the fugitive dust control plan Any haul road

speeds established in the plan shall be posted

Fuels

18 The owner/operator shall use bituminous or blend of bituminous and up to 20 percent

subbituminous coals as primaiy fuel and oil fuel during the startups shutdowns maintenance

performance tests upsets conditions and flame stabilization in the Unit 9050 Btu/hr boiler

The owner/operator may fuel blend selcgenerated used oil with coal at the active coal pile reclaim

structure providing record that self-generating used oil has not been mixei with hazardous waste

19 The sulfur content of any fuel oil burned shall not exceed

0.85 lb per
106 Btu heat input for fuel used in the Unit 3main boiler

The sulfur content of fuel oil shall be determined by ASTM Method D4294-89 or

approved equivalent Certification of fuel oil shall either be by IPSCs own testing or test

reports
from the fuel oil marketer
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Federal Limitations and Requirements

20 In addition to the requirements of this AO all applicable provisions of 40 CFR 60 New
Source Performance Standards NSPS Subpart 40 CFR 60.1 to 60.18 Subpart Da 40

CFR 60.40a to 60.49a Standards of Performance for Electric Utility Steam Generating

Units for Which Construction in Commenced After September 18 1978 40 CFR

60.250 to 60.254 Standards of Performance for Coal Preparation Plants and 40 CFR 64

Compliance Assurance Monitoring for Major Stationary Sources apply to this

installation

21 In addition to the requirements of this AO all applicble provisions of 40 CFR Part 72

73 75 76 77 and 78 Federal regulations for 1heJ Rain Program under Clean Air

Act Title IV apply to this installation

Monitorin2 General Process

22 The owner/operator shall install calibrate maintain and operate continuous emissions

monitoring systemCEMs on the iciam boilers stacks and SO2 removal scrubbers inlets

The owner/operator shall record the outpuof the system for measuring the opacity SO2

NON CO2 emissions The moiItormg system shall comply with all applicable sections of

R307-170 UAC and 40 CF1 60 Appendix

All continuous emiiçs mimtoring devices as required in federal regulations and state rules

shall be installed ai eiational prior to placing the affected source in operation

Fa
Except for system breaki.own repairs

calibration checks and zero and span adjustments

required under paragraph 40 CFR 60 13 the owner/operator of an affected source shall

continuouslIØ1 all required continuous monitoring devices and shall meet minimum

frequency of operation requirunents as outlined in 40 CFR 60.13 and Section UAC R307-

170

23 The addition of Unit coal fired electric steam generating unit is subject to casy case

MACT review under the requirements of Clean Air Act Section 112g 40 CFR Part 63

Part 63 Subpart since Unit boiler will be major source of hazardous air pollutants

HAPs and since the specific National Emission Standard for Hazardous Air Pollutants

NESHAP for this source category have not been yet promulgated The IPSC has shown

that multi-pollutant BACT controls for criteria pollutants are effective in controlling

HAPs The emission limits and control efficiency requirements for criteria pollutants shall

serve as surrogate for HAP emissions limits For the HAPs with verification requirem1n

in this AO the relationship between the HAP emission limit and control equipment

performance for the criteria air pollutant shall be established during the verification tests

For MACT determination purposes UDAQ has determined that the use of ultra lw-NOr

burners selective catalytic reduction system with ammonia injection fabric filters and

SO2 removal wet limestone flue gas desuiphurization system shall represent MACT for the

Unit It is expected that EPA proposed National Emission Standards dPerformance
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for Hazardous Pollutants and in Alternative Proposed Standards of Performance for New

and Existing Stationary Sources Electric Utility Steam Generating Units proposed and

published in Federal Register Vol 69 No 20 Friday January 30 204 will be

promulgated before Unit is scheduled to commence operation 30 days after the

standards promulgation the UDAQ will review this AO MACT determination and revise

AO applicable conditions as necessary to comply with the standards

Records Miscellaneous

24 At all times including periods of startup shutdown and malfunction owners and

operators shall to the extent practicable maintain and operate any equipment approved

under this Approval Order including associated air
pIlution

control equipment in

manner consistent with good air pollution contro practice for minimizing emissions

Determination of whether acceptable operatingqaintenance procedures are being

used will be based on information available to ijwe Secretary which may include

but is not limited to monitoring resultspac1ty obseh4ions review of operating and

maintenance procedures and inspection ftsource
All maintenance performed on

equipment authorized by this AO shl1be reded

25 The owner/operator shall comply witli R30750 Series Inventories Testing and

Monitoring

26 The owner/operatorshall cmply 4iith R3 07-107 General Requirements Unavoidable

Breakdowns

The Executive Secretary shall be
notifiein writing if the company is sold or changes its name

Under R3 07-150-1 the
Execut1vecretary may require source to submit an emission inventory for any

full or partial year on reasonÆ1iŁtice

This AO in no way releases the owner or operator
from any liability for compliance with alither

applicable federal state and local regulations including R307

copy of the rules regulations
and/or attachments addressed in this AO may be obtained by contacting

the Division of Air Quality The Utah Administrative Code R307 rules used by DAQthe Notice of Intent

NOl guide and other air quality documents and forms may also be obtained on the Internet at the

following web site

http//www.airqualitv.utah.gov/

The annual emissions estimions below are for the purpose of determining the applicability
of Prevention

of Significant Deterioration nonattainment area Maintenance area and Title source requirements of

the R307 They are not to be used for determining compliance

The Potential To Emit PTE emissions for this source the entire Unit opearations are currently

calculated at the following values
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Pollutant Tons/yr

PM10 989.86

SO2 3964

2775

CO 5945

VOC 106

H2S04 6090

HAPs

Hydrochloric Acid HCL 167.01

I-IF 0.00

-iv1nneChlorido OOf
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